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AUG 5 1981 
Mr. James Lambert “DUTY OFFICE OF 
U.S. Bureau of Land Management ‘ oe 
2515 Warren Avenue ‘YRTH CENTRAL REGION 


Cheyenne, Wyoming 82001 
Dear Mr. Lambert: 


Enclosed for your review are the copies of the WyCoalGas PDEIS requested 
in your letter of July 15, 1981, as revised in a conversation with Mr. 
Courier on July 29, 1981. Also included is one copy each of the project 
description, meteorology, air quality, and noise, hydrology and water 
quality, and biology technical reports. Please note that since we did not 
receive some project description information until mid-July or later our 
analysis has not been completed. Some discrepancies between chapters may 
have also occurred in:-our attempt to incorporate as much information in 
the PDEIS as possible. However, we feel that the draft and the tech- 
nical reports have addressed most of the major environmental issues 
associated with the project and that a critical review of the documents 
can be accomplished at this time. 


As requested, PDEIS copies have been forwarded to the cooperating agencies. 
Each office identified in your July 15, 1981 letter also received one com- 
plete set of technical reports. It is understood that these agencies will 
provide you with comments on the PDEIS by September 1, 1981. 


Sincerely, i 


Project Manager 


cc with PDEIS Arvid Thomsen, Corps of Engineers, 6 copies 
Art Anderson, Fish and Wildlife Service, 2 copies 
Gary Wood, Fish and Wildlife Service, 2 copies 
Susan Mamich, EPA, 5 copies 
Ladd Frary, Forest Service, 2 copies 
Clifford Haupt, Geological Survey, 6 copies 
Dwayne Hull, Geological Survey, 5 copies 
Marlin Lowry, Geological Survey, 1 copy 
Richard Eggen, Bureau of Reclamation, 3 copies 
Larry Sauter, Federal Energy Regulatory Commission, 4 copies 
Floyd Johnson, Office of Surface Mining, 5 copies 
Don Mitchell, BLM, 8 copies 
Larson-Tibesar, Associates, 1 copy 
Jim Moore, Mountain West Research, 3 copies 
Kirby Boldan, BLM, 1 copy 
Bill Mortimer, BLM, 1 copy 


Consulting Engineers, Geologists 
and Environmental Scientists 





Offices in Other Principal Cities 
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Chapter l 
PURPOSE, NEED, AND DESCRIPTION OF PROPOSED ACTION AND ALTERNATIVES 


1.1 INTRODUCTION 

WyCoalGas, Inc., a wholly-owned subsidiary of Panhandle Eastern 
Corporation (PEC), proposes to construct and operate a coal 
gasification project in southeastern Wyoming and northeastern 
Colorado. At full production, the project would produce approximately 
300 million standard cubic feet per stream day (MMSCF/SD) of high-Btu 
synthetic pipeline gas (SPG) from about 10.2 million tons per year of 
Powder River basin subbituminous coal. Coal would be transported 
approximately 40 miles to the proposed gasification plant from a 
proposed surface mine dedicated to the project. WyCoalGas would 
construct and operate a private electric railroad to transport the 
coal and return ash from the plant to the mine for disposal. Gas 
produced at the plant would be transported approximately 160 miles via 
a proposed pipeline to an existing transmission system. The gas would 
ultimately be used by residential and industrial customers of 
Panhandle Eastern Pipe Line Company in Michigan, Illinois, Indiana, 


Ohio, and Missouri. 


In order to construct several components of the project across 
public land in Wyoming, WyCoalGas is required to obtain right-of-way 
permits from the U.S. Bureau of Land Management (BLM) and U.S. Forest 
Service (FS). In addition, railroad and project-related pipeline 
crossings of certain rivers and streams must be permitted by the U.S. 
Department of the Army, Corps of Engineers under Section 404 of the 
Clean Water Act. Before decisions on applications for any of these 


permits can be made, the environmental impacts of the proposed project 


Pad 
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must be assessed. The BLM was assigned lead responsibility for the 
impact assessment, which is documented in this environmental impact 


statement (EIS). 


In accordance with Council on Environmental Quality (CEQ) 
regulations, BLM involved the public in identifying significant issues 
and potential impacts of the proposed action that would be analyzed in 
the EIS. This was done through public scoping meetings held at 
Douglas, Gillette, and Cheyenne, Wyoming. The major issues identified 
were water, air quality, and socioeconomics. Therefore, the EIS 
places the most emphasis on the impact analyses for these areas. 
Analyses of impacts on vegetation, wildlife, aquatic biology, cultural 
resources, agriculture, recreation resources, visual resources, 
wilderness, geology, soils, and topography are also presented, 
although in less detail. The EIS assesses impacts from mining the 
coal for the gasification plant to the point that the gas is delivered 


to the existing transmission system. 


This chapter includes background and organization of the 
WyCoalGas proposal; the purpose and need of the proposed project; a 
detailed description of the proposed action and alternatives, 
stressing impact-causing features; and interrelationships with other 
projects in the region. Information in this chapter has been 
summarized from the Project Description Technical Report (WCC 198la), 
which is available from the BLM, Wyoming State Office, 2515 Warren 
Avenue, Cheyenne, Wyoming 82001, (307) 778-2220. 


1.2 PROJECT BACKGROUND AND ORGANIZATION 
Background 

In response to increasing demand in its service area and 
decreasing domestic reserves of natural gas, PEC began exploring the 


possibilities of using alternative gas sources in the 1960s. In the 





WYEIS.1 (II) - 3 


early 1970s, WyCoalGas determined that coal, land, and water resources 
were available for a coal gasification plant in Wyoming. After 
conducting several studies of process and other unit design 
alternatives, a preliminary design for a gasification plant using 
Lurgi technology was developed in 1974. An environmental assessment 
of the project was prepared and submitted to a federal interagency 
review committee; however, because of the failure of federal loan 
guarantee legislation at that time, WyCoalGas requested that review of 


the assessment be terminated. 


In 1976, WyCoalGas completed detailed gasification process 
engineering, and the conceptual design for the plant was refined. The 


project was again delayed pending loan guarantee legislation. 


In 1980, Congress allocated funds to the U.S. Department of 
Energy (DOE) to be used to expedite development of synthetic fuels 
projects by private industry. The DOE dispersed these funds through 
cooperative agreements whereby projects considered likely to be 
completed were provided money for permitting and design to bring them 
to construction. If a funded project is constructed, the 
participating company must pay back the loan with interest. If the 
project is not constructed, the money provided under the cooperative 


agreement reverts to the form of a grant. 


On April 25, 1980, WyCoalGas submitted a proposal for a 
cooperative agreement to the DOE. This proposal was selected for 
participation in the program and Cooperative Agreement No. 
DE-FC02-81RA50404 was consummated between WyCoalGas and the DOE. By 
accepting the agreement, WyCoalGas accelerated the proposed project 
beyond the pace that could prudently be pursued with internally 


granted funds. 


bo ® 
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Organization 

As mentioned above, WyCoalGas would construct and operate the 
proposed gasification plant and electric railroad required for coal 
transportation. The company would also operate the water supply 


system for the plant. 


Rochelle Coal Company, a joint venture of Pan Eastern Coal (a 
subsidiary of PEC) and Powder River Coal Company (a subsidiary of 
Peabody Coal Company) would be responsible for permitting and managing 
the proposed coal mine, called the Rochelle Mine. The mine would be 


operated by Peabody Coal Company. 


The SPG produced at the plant would be purchased by Panhandle 
Eastern Pipe Line Company (PEPL), a wholly-owned subsidiary of PEC. 
The product pipeline required to transport the gas from the plant to 
the existing transmission system would be constructed and operated by 


PEPL. 


1.3 PURPOSE AND NEED 
Purpose 

The purpose of the proposed project is to provide a long-range 
gas supply for Panhandle Eastern Pipe Line Company and its customers, 
while reducing the nation's dependence on foreign oil and gas and the 
threat of disruption from potential interruptions in those supplies. 
The proposed project would produce 300 billion Btu per day and could 
displace more than 16 million barrels of oil per year, representing an 
annual reduction of almost $575 million in payments for imported oil 
at current prices of approximately $36 per barrel. Of equal 
importance, the addition of SPG to the nation's overall supply of 
natural gas assures continued efficient use of existing interstate gas 
transmission and local distribution systems, adding many years of 


useful service to consumer appliances, heating systems, and industry. 
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Panhandle Eastern's primary service area covers major portions of 
Michigan, Illinois, Indiana, Ohio, and Missouri. Approximately 25 
percent of the total natural gas used in the contiguous United States 
is consumed in this area, and Panhandle provides approximately 23 
percent of the area gas requirements (nearly one trillion cubic feet 
in 1979). Panhandle Eastern is the wholesale source of gas for 130 
utilities and municipalities in the service area. These distributors 


supply approximately 2.7 million gas meters. 


It has always been Panhandle Eastern's policy to maintain an 
aggressive acquisition program for domestic natural gas reserves. 
However, in the late 1960s, Panhandle was withdrawing gas from reserve 
to meet increasing market requirements by customers without being able 
to fully replace these supplies. For this reason, Panhandle began 


exploring alternative sources. 


Panhandle Eastern investigated the feasibility of constructing a 
plant to gasify liquid hydrocarbons. Commercial technology is 
available for the production of SPG from naptha and other light 
hydrocarbons; however, this alternative did not appear to represent a 


wise use of a resource that is also in short supply. 


Panhandle identified coal gasification as a viable alternative 
for supplementing supplies to their distribution system. The United 
States contains abundant economical reserves of coal, and coal 
gasification technology has been proven on a commercial scale in 


Europe and South Africa. 


Panhandle Eastern has recently acquired, and is continuing to 
seek, domestic and foreign sources of natural gas. In 1974, Panhandle 


completed a gas-supply system from the Wattenberg Field near Denver, 
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Colorado. Beginning in 1970, the company has invested in gas 
exploration and production in the offshore Louisiana area. 
Participation in various partnerships has given Panhandle access to 
potential gas reserves from these offshore fields. Panhandle Eastern 
is actively pursuing the development of the proposed natural gas 
transmission system intended to transport Alaskan north slope gas via 
pipeline to the central United States. In 1973, the company concluded 
arrangements with Sonatrach, the state petroleum company of Algeria, 
to import as liquefied natural gas (LNG) the equivalent of 3.3 
trillion cubic feet of gas. A terminal has recently been completed in 


Louisiana to receive this LNG. 


In recent years, the effects of conservation by all classes of 
gas consumers, the advent of more efficient appliances and heating 
equipment, fuel switching by industrial users, and the depressed 
economy have reduced the overall demand for gas in Panhandle's service 
area. Concurrently, there has been an increase in the volumes of 
flowing gas available for transmission, primarily as a result of high 


production rates from newly developed gas fields. 


The combined effect of these conditions has created a surplus of 
gas in Panhandle's system. However, this surplus is not expected to 
extend beyond the next few years because current production has not 
been completely replaced on a national basis. Between 1975 and 1979, 
only 56 percent of the volume of gas produced in the United States was 
replaced (Robert W. Reed, Panhandle Eastern Corporation, personal 
communication, 1981). These circumstances reinforce Panhandle's 
policy of aggressive acquisition of conventional gas reserves and 
necessitate development of supplementary sources, such as coal 


gasification. 


In 1980, Panhandle Eastern forecast the residential, commercial, 
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and industrial demand for gas in its primary service area through 
1995. Competitive fuel prices, conservation efforts, fuel-burning 
flexibility, and changing levels of economic activity were key 


elements of the analysis. 


This study forecast demand for gas in the primary service area to 
increase gradually through the mid-1980s, due primarily to a temporary 
increase in gas availability and its competitive price position. 
However, in the late 1980s, total gas demand is expected to decline 
slightly as conservation offsets new load growth. Residential demand 
is expected to decline throughout most of the forecast period as a 
result of significant increases in residential conservation, although 
gas 1s projected to retain a relatively high market share. On the 
other hand, commercial demands for gas are expected to increase 
throughout the forecast period. In the industrial sector, the effects 
of higher oil prices and improved gas supplies are evident in the 
increased demand for gas at the beginning of the 1980s. Industrial 
gas demand after 1985 is expected to decline somewhat due to a 
reduction in the rate of growth in total energy demand for the 
industrial sector and some loss in market share for gas after 


deregulation. 


While the demand for gas in Panhandle's service area will decline 
over the forecast period, supplies will decrease at a greater rate. 
Table 1.3-l1 compares forecasted supplies of gas to Panhandle from all 
sources (i.e., domestic reserves, LNG, and the proposed coal 
gasification project) with demand through 1995. Shortfalls in gas 
supply are expected to begin by at least 1985 unless further sources 
are obtained. As indicated in Table 1.3-l1, the proposed project would 
play an important role in decreasing Panhandle's project system 


deficiencies. 
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TABLE 1.3-1 


SUPPLY/DEMAND FORECASTS FOR GAS IN THE 
PANHANDLE EASTERN SYSTEM 
(billion cubic feet) 


gg 


Actual Forecast 
Expected supply shortfall Consumption ---------------------------- 
(1978) 1985 1990 1995 


Supplies from all sources 


except coal gasification 2,477 2527 2,414 2,266 
Coal gasification 0 0 102 102 
Total Demand 2,477 2,707 2,679 2,634 


Expected supply shortfall 
in service area 0 180 112 215 


Source: Robert W. Reed, Panhandle Eastern Corporation, personal com- 
munication, 1981. 
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Need 

Under Title V of the Federal Land Policy and Management Act of 
1976 (FLPMA) (43 USC 1971), the BLM is authorized to issue grants of 
right-of-way for industrial facilities that cross lands under its 
jurisdiction. WyCoalGas has submitted applications for right-of-way 
grants on 5.99 acres of public domain land that would be inundated by 
the reservoir included in the water supply system for the plant 
(Serial Number W47428) and 75.052 acres (8,173.120 feet at 400-foot- 
wide right-of-way) of public domain land to be crossed by the 


proposed electric railroad (Serial Number W64644). 


In accordance with the National Environmental Policy Act of 1969, 
it is the responsibility of federal agencies to prepare an EIS for an 
action which may cause significant environmental impacts. The BLM 
has determined that issuance of the right-of-way grants for the 
proposed project would constitute a major federal action requiring an 


EIS. 


1.4 PROPOSED ACTION 
General Description 

The proposed coal gasification project would consist of five 
major operating facilities: (1) coal gasification plant, (2) water 
supply system, (3) product pipeline, (4) electric railroad, and 
(5) surface coal mine. These facilities are shown conceptually in 
Figure 1.4-l1. Figure 1.4-2 shows the location of the facilities. 
More detailed location maps are provided in Figures 1.4-3 through 
1.4-12. 


During project construction, approximately 11,250 acres would be 
disturbed (Table 1.4-1). Approximately 32 percent of this land is 
federally controlled. All of the land to be disturbed by the product 


pipeline and water supply pipelines (2,137 acres) would be reclaimed 
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ROCHELLE MINE PERMIT BOUNDARY 
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COAL TRANSPORTATION RAILROAD 
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GASIFICATION PLANT LOCATION 
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SOUTH WELL FIELD, LAPRELE RESERVOIR, AND COMBS RESERVOIR LOCATION 
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PRODUCT PIPELINE LOCATION 








> 


sakes van 
S$ BALOX MOUNTAIN 


Me 


-— - + + - 


x op 


Windmuiis 


~ 
X~ 


AES:5 


2 Pumo.ne stat: 


__. PRODUCT 
~ PIPELINE 


. BETTE YGuty FLATS 


COUNTY 


SERS 
Curtis Siging 


pie ae ee oe 


OCAaSHEN COUNTY 


heatiand . 
‘ See [ 


Safa 
FE 


r 
h- 
oy 
Gibsan 


‘ 


\ 
1 BS 
—-'>— - — 


EAGLES NEST” 


i 


p 


Wingmils 


645 


* Windmiit 


GOSHEN CO 


rea 


“636 fa’ pour os 


PLATTE CO 





Figure aH} 1.4-/0 
PRODUCT PIPELINE LOCATION 


eae 





Ranch PRODUCT 
PIPELINE 


| 
| 
: 
| 
| 


> 
z 
z 
= 
123 
S 
g 


= 
3 
a 
o 


~ PLATTE CO 


_— on ee | CO 


‘LARAMIECO) 


F 
# ay BES 


f 


Fea 





Figure 3-7+te} 14-4 
PRODUCT PIPELINE LOCATION 
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Table 1.4-1 


ACREAGE REQUIREMENTS, WYCOALGAS PROJECT* 
SSS LE ya TS I I I I I IT I IO I I I EEE EEE IER, 





Disturbed Occupied 

Acreage, Acreage, 
Component Construction Operation 
Coal Mine? 5 210° 5 210° 
Railroad 900 607 
Gasification Plant 1,000 815% 
Product Pipeline 1,855 5° 
Water Supply System 2,288 1,459* 
Total T1252 8 ,096 





“values do not include power or telephone line corridors. 
oS aber to section 3.4.1 for annual disturbances. 

“Total lease area is 6,600 acres. 

d 


Total lease area is 3,697 acres. 


“Operational surface use limited to 9 valve stations, each occupying 
1/2 acre. 


frotal lease area is 43,169 acres. 


pearal 







, *Y ba i - : 
Ran) 
ea 




























‘ 
baiyio20 bots ae, 
,ogae7DA pera a 
not daxeqo eal ae 3 an 
} af in tent a 
a= nr cnn eter anrne ete . - 7 . 
ga tos | 
O1S,2 ease | i 
; et . h. 
“the 000, ! 
a ees, i Ke ' P _ 
z | . ; ‘ , : pit 4a: 
e221 1) ee pas we Juye cnevie 
i p r . 4 ; 4 bial im ‘fi 
7 es rom 
20,8 ees, et . 
ee ee oe soos ian ania el eee ene eee ee cecilia Neitiieat 
wea | 
.exobisxoo scil suodqesle# yo zewoq ebulont 400 oa 
» eoanedreseib Viale tot 1, ait noiys 04) ot 
i fi in ta 
.ketoe 004,90 ai sore 2686 : 
nsxod Taye at wane ome “ wal as 
‘ate eee eae? Sey pen * 
wiggquooe dose ,emoiseoe oviev: @ 0) batik! sau <n ae 
» ue 5 * 
-sotop COL, Ee: et seta ¥ 
er i te 


WYEIS.1 (II) - 9 


immediately after construction, as outlined in Appendix A-l. 
Construction of surface facilities for the project would require 
approximately 10,108 acres, but only 9,385 acres, including the 
surface mine, would be used during operation. Lands not occupied 

by surface facilities during project operation would also be reclaimed 
immediately after construction. Reclaimed lands would be returned to 


their preconstruction use wherever possible. 


The land use of the 8,405 acres required for surface facilities 
other than the water supply system would be changed for the 30-year 
operational life of the project. At project termination, all surface 
facilities, except those associated with the water supply system, 
would be removed. The disturbed acreage would then be reclaimed 


according to the procedures outlined in Appendix A-l. 


WyCoalGas proposes to sell its water rights after project 
termination. It is assumed that the person who purchases the rights 
would maintain the surface structures of the water supply system. 
Consequently, the 980 acres occupied by these structures would 


essentially be preempted permanently from other uses. 


Construction of the proposed project would begin in the spring of 
1982 with the development of the surface mine (Figure 1.4-13). 
Construction of the railroad, water supply system, and the first phase 
of the gasification plant would begin in the spring of 1983. 
Construction of the product pipeline and the second phase of the plant 
would begin in the spring of 1986. All project facilities would be 
completed by the end of 1988. 


Table 1.4-2 shows the construction workforce for the proposed 


project. The average monthly payroll for this workforce is provided 


in Table 1.4-3. 
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TABLE 1,.4-2 


APPROXIMATE AVERAGE WYCOALGAS PROJECT WORKFORCE BY YEAR® 





Surface Mine 
Construction 
Operation 


Railroad 
Construction 
Operation 


Gasification Plant 
Construction 
Operation 


Product Pipeline 
Construction 
Operation 


Water Supply System 
Construction 
Operation 


Total 
Construction 
Operation 


om & 


Varies seasonally. 


roan 


984-1 ,059 
12 


Assumes schedule in Figure 3.2-l. 


Peak plant construction workforce of : 
Peak pipeline construction workforce of 245, duration 6 months. 
Peak water system construction work force of 450. 


Peak overall construction workforce of 


1984 1985 


105 140 
80-155> = 
= 40 
1,861 3,044 
25 98 
248 56 





2,189-2,264 
130 278 


1986 1987 





184 239 
40 40 
2,479 2,578 
481 786 
1234 = 

2 2 

16 16 
2,602 2,578 
723 1,081 
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TABLE 1.4-3 


APPROXIMATE AVERAGE MONTHLY PAYROLLS, WYCOALGAS PROJECT (Thousands of 1981 dollars)® 





1982 1983 1984 1985 1986 1987 1988 1989 

Surface Mine 

Construction 725 850 -- -- -— -- -- ag 

Operation -- -- 245 300 400 552 552 Doe 
Plant and Facilities*® 

Construction -- 2,346 7,019 10,318 8,251 8,581 1,299 -— 

Operation -— -- -- -- -- -- -- 3,300 
Product Pipeline . 

Construction -- -- -- -- 260 -- -— -- 

Operation te = ~— -- 10 10 10 10 


Total 


®Based on schedule in Figure 3.2-l. 


Expected to remain constant through 1995, then gradually increase to 1,060 in peak year (expected no sooner than 
2 009). 
“Includes water system and railroad. 
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Project Components 

This section summarizes the construction, operation, and 
maintenance of the major facilities of the coal gasification project. 
A more detailed discussion of these activities is provided in the 


Project Description Technical Report (WCC 198la). 


Coal Gasification Plant 

The proposed coal gasification plant would be located in Converse 
County, Wyoming, approximately 16 miles northeast of Douglas (Figure 
1.4-2). Lurgi and, to a lesser extent, Texaco gasification 
technologies would be used to produce a nominal 300 MMSCFD of SPF (at 
full production) with a heating value of 950 to 960 Btu per standard 
cubic foot. At full production, the plant would produce the 
equivalent of approximately 300 billion Btu per day or 100 trillion 


Btu per year. 


Plant facilities would include offices, shops, medical 
facilities, fire protection system, water system, sewers, roads, and 
other support systems. Electric power for plant operations would be 
generated onsite using four coal-fired boilers. Plant facilities 
would occupy approximately 815 acres of the 3,697-acre plant site. 
Under agreements with the landowners, any land not used for facilities 


within the plant site would be leased back to the owners for grazing. 


The plant layout is shown in Figures 1.4-14 and 1.4-15. An 
artist's conception of the completed plant, as seen approximately two 
miles away on State Highway 59, is provided in Figure 1.4-16. Access 
to the plant would be via State Highway 59, approximately 1.5 miles of 
County Road 55, and a private road to be constructed within the plant 


site boundary. 
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A list of the streams within the plant site boundary is provided 
in Appendix A-2. All streams on the site have flows of less than 5 


cubic feet per second (cfs). 


Coal Gasification Chemistry. Coal gasification is accomplished in a 
series of chemical reactions in which the carbon in coal ultimately 
combines with hydrogen to form methane, the principal constituent of 
SPG. In the Lurgi gasification process, most of the hydrogen is 


derived from water, both in the coal and injected as steam. 


The primary reactions that occur in the process of coal 
gasification are shown in Table 1.4-4. Combustion and gasification of 
the coal produces a mixture of carbon monoxide (CO) and hydrogen (H,). 
Shift conversion catalytically shifts the O/H. ratio of the gas to a 
mixture ideal for the methanation reactions, which produce SPG. 


Several noncombustible gases are also produced (Table 1.4-5). 


Process Units. Figure 1.4-17 provides a simplified process flow 
diagram of the proposed gasification plant. A summary description of 
the process and support units shown in the figure is provided below. 


An overall material balance for the plant is provided in Table 1.4-6. 


Coal from the Rochelle mine would arrive at the plant in 
bottom-dump rail cars. It would be loaded into two hoppers and then 
conveyed to either a 5-day, 165,000-ton-capacity covered storage 
bunker or a compacted storage pile, designed to provide for unexpected 


periods when coal could not be delivered from the mine. 


Coal would be reclaimed from storage at an average rate of 
32,600 tons per day (TPD) and screened to separate minus 1/8-inch 
material which cannot be used in the Lurgi gasifiers from gasifiable 


coal. The large coal fraction (from 1/8 inch to 3 inches in size) 
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TABLE 1.4-4 


PRIMARY GASIFICATION REACTIONS, LURGI PROCESS 





C + 0, = CO, + heat 
Gasification: 


C + HO = CO, + H, + heat (water-gas reaction) 


Shift Conversion: 


co + H0 CO. + Ho + heat 


Methanation: 
CO + 3H, = CH, + H,0 + heat 
cO,+ 4H. = CH, + ee + heat 


Minor Reactions: 
Coal = C + CH, + other gases + heat (carbonization) 


C + 2H, = CH, + heat (hydrogasification) 
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TABLE 1.4-5 


PRODUCT GAS COMPOSITION 


aes ee eens enna eee ee eee ee ee eee ee eee eee ee eee eee I, 


Component Vol. % 
Hydrogen. 3.20 
Methane 95.20 
Carbon Dioxide 0.58 
Carbon Monoxide 0.01 
Argon plus Nitrogen 1 Ud 
TOTAL 100.00 





F yee 





ras hel 


TAIL GAS TO ATMOSPHERE 


NITROGEN STEAM TO 
TN ATMOSPHERE CATALYTIC PROCESS USERS 


CONVERTER 


ELEMENTAL 


SULFUR 
OXYGEN TO STORAGE SULFUR 


68 1/D 
VENT GASES 


z 
SLAG- WATER = 1,682,000 #/HR 
3 
COAL MINE 
Aon PRODUCT q 
aM GAS E ment SSiON () 
5 PRODUCTION COOLING DENVORATION. 
EXCESS <-——$_—_—___— | —— 
TO SALES 
GASIFICATION FLUE GAS TO WAPHTHA COWDENSATE 
. 4 STEAM ATMOSPHERE Teen TO BFW 
STEAM TO 1776 TREATING LEGEND 
PROCESS UNIT 


PRODUCTION RECOVERY 


VENT GASES 


VENT GASES 


DISPOSAL Ques §9=6MAIN PROCESS STREAM 


at 
MINE SITE oe 
nAnetine BOILER & FLUE GAS GAS LIQUOR TO STORAGE ———————__ INTERWAL 8& BY PRODUCT 


ANO DISPOSAL POWER UNIT OESULFURIZATION SEPARATION AMMONIA 109 1/D PROCESS STREAMS 


1704 T/D 





PHENOLS 
TO TEXACO 


SLUDGE 621 1/D WASTE GASIFIER 


TAR OW WATER 183 1/D 
FROM WATER 


WOTHSATE sae atmosene nt 
FROM PROCESS 
aaw 
WATER 
MAKEUP BOILER WASTE - 


3860 gpm RAW WATER FEED WATER WATER FROM CW 
TREATMENT TREATMENT TREATMENT SYSTEM 


ToC W 
SVSTEM 


WASTE WATER CONDENSATE 
TO GAS PRODUCTION AND 
TEXACO GASIFICATION 


SALT SLUDGE 


SLUDGE 
TorrRocess TO PROCESS : 


DASTE HEAT BOILERS 





\ Figure jo Saad i7 
SIMPLIFIED PROCESS FLOW DIAGRAM 


FOR GAL GAS/ FICATION 


a A nt a CL OS LO AOI _- 


sre aita 07 +20 Fal 
oa ee oS 
. ‘ siTesates | 
_ | S3tetse2 

St a 


e 


Fi pas 


aly 


io4 ; : abe) RE eee 
= ay ~~ 2k eee 


| 


Brera —— 


> 


a ae 
e- ; P 3 


sae 


yma 
vi 


a ae 


Dari) 


oo 


| a 
; ; 
3 i 


- by 


: Fa mex —- 
o.§ BS ~~ —— 5 ee ae ete ee etter 8 nathan eae BP 


. 


nets. =e 
Oy =a ee ates 
"CRS EAR GY 





WYEIS.1T (II) 6 


TABLE 1.4-6 


OVERALL MATERIAL BALANCE, 300 MMSCFD PLANT 





Inputs, tons/day 


Outputs, tons/day 





Coal 32 ,600 
Air 90,160 
Water 23 ,160 
TOTAL 145 ,920 


TOTAL 145,920 


6 ,538 


68 


SPG 
Sulfur 
Ammonia 


Nitrogen to 
Atmosphere 


Desulfurized Boiler 
Flue Gas 


Gasifier Ash (Dry) 
Boiler Ash (Dry) 


Catalytic Converter 
Tail Gas 


Coal Fines to Sales 


Water Evaporated in 
Cooling Tower 


Water to Pond 
Evaporation, Waste 
Solids and Flue Gas 
Desulfurization 
Sludge, etc. 
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would be gasified at a rate of 22,820 TPD. Approximately 7,710 TPD 

of coal fines would be burned in the plant boilers for steam 
production. The remaining excess coal fines would be loaded into rail 
cars and sold to a local power station (this market has not yet been 


identified). The overall plant coal balance is shown in Table 1.4-7. 


Thirty-two Lurgi coal gasifiers, four of which would normally 
serve as spares, would be used to produce 278 MMSCFD of gas. Coal, 
charged at the top of each gasifier, slowly moves downward and would 
be dehydrated (heated to drive off water), devolatilized (heated to 
drive off hydrocarbon oils, etc.), gasified (reacted with oxygen and 
steam to produce raw gas), and emptied into an ash hopper at the 
bottom of the gasifiers. Crude gas from the gasifiers contains 
hydrogen and carbon monoxide in a ratio of about 2:1, along with other 
gases. Some of the carbon and carbon oxides react with hydrogen to 
produce methane, while other trace fractions produce ammonia, hydrogen 
sulfide, phenols, napthas, and tar oils. Heat produced in 
gasification would be recovered, where feasible, for generation of 


steam and process heat to improve overall process efficiency. 


The crude gas would be stripped of most of its water, tar, tar 
oil, phenols, hydrogen sulfide, and ammonia and then transported to 
two parallel trains of shift reactors. Approximately 51 percent of 
the crude gas would be subjected to shift conversion in these reac 
tors. In this process, the carbon monoxide would catalytically 
reacted with steam to produce additional hydrogen and carbon dioxide. 
The remaining crude gas bypasses shift conversion and would be mixed 


with the shifted gas following cooling. 
Gas from shift conversion and the gasifiers would be cooled in 


two parallel trains. A large quantity of hot gas liquor (water), tar, 


and oil containing small quantities of coal dust would condense from 


iio & 
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TABLE 1.4-7 


OVERALL 300 MMSCFD PLANT COAL BALANCE 


a 





Tons/Stream Day Tons/Year 

Coal from Mine 32 ,600 10 ,828 ,000 
Coal to Gasifiers 22 820 7,580,000 
Coal to Boilers 7, 710: 2,561 ,000 
Subtotal 30,530 10,141 ,000 

Coal Fines to Sales mee 5070: 687 ,000 
TOTAL 32,600 10,828,000 





ee 





WYEIS.1 (II) - 13 


the gases as they cool. These liquids would be routed to the gas 
liquor separation unit where the liquors from the Lurgi gasifiers and 
the gas cooling unit would be separated into oil, gas liquor, and tar. 
Further processing of these three streams is discussed later in this 


subsection. 


Gases from the gas cooling unit would be purified to reduce 
sulfur compounds to about 0.1 part per million (ppm), naptha, and 
carbon dioxide. The purified gas would then enter the methane 
Synthesis unit where the methane content of the gas would be increased 
by catalytic conversion of a portion of the carbon dioxide and 
virtually all of the carbon monoxide and hydrogen to methane. Methane 
from this unit would be compressed and discharged into the product 


pipeline for shipment to PEPL markets. 


Gas liquor, which consists of phenol, acid gas (carbon monoxide 
and hydrogen sulfide), ammonia, and water, from the gas liquor 
separation unit would be contacted with diisopropyl ether in 
multistage counter-current extractors (Lurgi Phenosolvan process) to 
remove phenol. Ammonia and acid gas would be reclaimed from the gas 
liquor in nitrogen stripper columns. The ammonia recovered from the 
columns would be stored in liquid form and ultimately sold as a 
byproduct of coal gasification (markets for this byproduct have not 
yet been determined). The acid gas would be routed to the Stretford 
sulfur recovery unit. The water reclaimed from the gas liquor would 


be recycled. 


Acid gases from the Lurgi Phenosolvan process and the gas 
purification unit would be treated by the Stretford process to remove 
hydrogen sulfide and convert it to elemental sulfur. The Stretford 
unit for the plant has been designed to reduce the hydrogen sulfide 


concentration of the final tail gas to less than 100 ppm. Molten 


ake 
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sulfur recovered by this process would have a purity of at least 99.5 
percent. This sulfur would be sold as a byproduct of coal 
gasification (markets for this byproduct have not yet been 


determined). 


The phenols, naptha, tar, and tar oil recovered from the Lurgi 
gasifiers, gas liquor separation unit, and gas purification unit 
(approximately 120,000 pounds per hour) would be routed to the Texaco 
Synthesis Gas Generation Unit for gasification. In this unit, the 
liquid hydrocarbons are mixed with steam, water, and oxygen to produce 
synthesis gas and ash. The synthesis gas consists of hydrogen and 
carbon monoxide in a ratio of approximately 0.8:1.0 along with small 
amounts of other gases including methane, nitrogen, argon, water, and 
hydrogen sulfide. Synthesis gas is mixed with the crude gas from the 


Lurgi gasifiers to produce an additional 22 MMSCFD of SPG. 


Steam and Power Generation. Steam generated by waste heat available 


in the methanation step and from coal-fired boilers would be used for: 


e gasification reactant, temperature moderator, and process 


heat 


@ motive power for pumps and compressors 


e electric power generation 


liquid fuel dispersion in burners 


freeze protection 


Five boilers, each with a capacity of 1 million pounds (1b) of steam 


per hour and three 35-megawatt turbogenerators would be used in the 


ia tod 
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plant. All units would normally operate at 70 to 80 percent capacity. 
This would provide sufficient reserve capacity to avoid a plant 


shutdown should one of the units fail. 


Cooling Water System. The proposed project has been designed to 
maximize air cooling in order to reduce water requirements. For 
example, the gas cooling unit has been designed for efficient use of 
waste heat that otherwise would be rejected to the atmosphere and 
cooling water. Steam turbines used in the plant would be equipped 
with air-cooled surface condensers. Condensate would be returned to 


the boiler feedwater system. 


The cooling water system would circulate 75,000 gallons per 
minute (gpm) of water for use in plant processes requiring an 
operating temperature lower than 130°F. Since the plant has been 
designed for zero aqueous discharge, multi-cell, force-draft cooling 
towers ‘would be used to evaporate potential effluent streams. Make-up 
water for the cooling towers would come primarily from the Phenosolvan 
unit after bio-oxidation, and evaporation. Biocides, corrosion 
inhibitors, and pH control chemicals would be added to the circulation 
water to keep corrosion and fouling effects within acceptable 
operating limits. No chromates would be used in the water. Tower 
blowdown would be discharged to the evaporation system described later 


in this section. 


Plant Flare System. Emergency pressure reliefs would be routed into 
the flare system. Design load has been based on the emergency relief 
of total crude gas production. The flare would be designed for 


smokeless operation. 


Tankage. A summary of tankage required for the plant is provided in 
Table 1.4-8. Tankage containing volatile liquids would be equipped 


ae: 
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Table 1.4-8 


SUMMARY OF THE STORAGE FACILITIES OF THE WYCOALGAS COMPLEX ~ 


a  ——————————————————————————————————— 


Storage Vessel Number of Storage Temperature Type of Storage 


Stored Materials Capacity (gal.) Vessels °F Vessel 


i EEE Sit IEE En ESE RSInDSID ESI SSRIS Enns 


RAW MATERIALS 


No. 2 Fuel Oil 30,000 2 Ambient Fixed Roof> 

Liquid Oxygen 1,350 tons 2 Refrigerated -< 

50% Sodium Hydroxide 31,500 2 Ambient Fixed Roof 

(Aqueous Solution) 

Methanol 252,000 2 Ambient Fixed Roof /Vapor Recycled 
to Gasification Complex 

Di-isopropyl Ether 31,500 2 Ambient Fixed Roof with Vapor 
Recovery System 

Propylene 33 ,600 2 Ambient Pressurized Tank 

Triethylene Glycol 10 ,000 In Ambient Fixed Roof 

Sulfuric Acid 20 ,000 1 Ambient Fixed Roof 

Phospheric Acid 10 ,000 1 Ambient Fixed Roof 

PRODUCED MATERIALS 

Anhydrous Ammonia 5,000 tons Z Refrigerated - 

Molten Sulfur 1,000 tons 2 = Fixed Roof 

Slop oii? 4,700 2 Ambient Fixed Roof 

Crude Phenols” 462,000 2 140 Fixed Roof 

Naphtha® 630,000 2 100 Floating Roof 

Tar 1,092,000 2 160 Fixed Roof 

Tar Oils 1,680 ,000 2 100 Fixed Roof 


455°F is the average annual temperature. 


bRFixed roof implies fixed roof with a conservation vent. 


CVessel specification not included in petroleum storage vessel performance standards. 
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with floating roofs to prevent escape of vapors to the atmosphere. 
Propylene would be stored in pressure vessels. Anhydrous ammonia 
would be stored in refrigerated tanks. Dikes would be provided around 
tanks to contain spills. Drain hubs would be provided adjacent to 
these tanks to permit drainage to the oily waste sewer for treatment 


and reclamation, or disposal. 


Waste Water Recovery, Treatment, and Reuse. The principal waste 


water streams and their constituents are listed in Table 1.4-9. A 
schematic diagram for the treatment system for these streams is 


provided in Figure 1.4-18. 


Storm water runoff from the plant site would be collected in 
three ponds: (1) process storm water pond, (2) plant yard storm water 
pond, and (3) material handling runoff pond. Pertinent 
characteristics of these ponds are provided in Table 1.4-10. The 
plant yard storm water pond would collect runoff from the central 
section of the plant site where the boilers, coal screening 
facilities, offices, and parking lot would be located. The material 
handling runoff pond would collect runoff from within the plant rail 
loop. Since the water entering these two ponds are not expected to 
contain any hazardous materials, the ponds would not be lined. The 
process storm water pond would collect water along the western side of 
the plant site where the gasification and gas purification units and 
tankage would be located. Water entering this pond could potentially 
contain hazardous materials; consequently, the pond would be lined in 
accordance with Resource Conservation and Recovery Act (RCRA) 


specifications. 
Water from these three ponds, and an oily water sewer installed 


at all areas subject to possible leaks of oily materials, would be 


discharged to a two-step mechanical pretreatment unit. This unit 


[Soa 
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TABLE 1.4-9 


QUANTITY AND NATURE OF MAJOR WASTE WATER STREAMS 





Volume 
Stream (gpm) Wastewater Constituents 





Phenosolvan Effluent 3,000 High in NH, ; HS, high- and low- 
boiling organics, fatty acids, and 
dissolved solids. 


0il Sewer 160 Oily with suspended solids. 
Sanitary Waste 22 Municipal sewage. 

Storm and Fire Water 80 Suspended solids. 

Selected Blowdowns 440 Non-oily, with moderate 


dissolved solids. 


\- 43 


hh = 
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TABLE 1.4-10 


CHARACTERISTICS OF PLANT WASTE PONDS® 











Storage Storage Discharge to Drainage 
Size Capacity Treatment Area Expected b 
Pond (acres) (acre-feet) (gpm) (acres) Contaminants Liner 
Process Storm Water 10 150 280 180 Spills from gasifi- - 12" compacted soil 
cation and gas - 80-mil polyethylene 
purification units liner 
and tankage - Perforated PVC pipe 


seepage collection 
system set in 12" 
of drain rock 
- 12" compacted clay 
- Suction lysimeter 


——————— SS nn... i i... rr ee ine eee 








Plant Yard Storm Water 9 67 80 130 Suspended solids Compacted soil 
Materials Handling Runoff 20 244 190 340 Suspended solids Compacted soil 
Solar Evaporation 1.75 7 none -© Hot alkaline flush: Same as Process Storm 
- 1% trisodium Water Pond 
phosphate 


- 0.05% Bennoz 2Al 
- 0.05% Rohm & Haas 
+101 
- 10 ppm Dow-Corning 
Anh - foam B 


Acid cleaning solution: 
- 2% hydroxyacetic 
acid 
- 1% formic acid 
- 0.25% inhibitor 
- 0.25% wetting agent 
- 0.25% ammonium B 
fluoride 


ww EEE 


7Al1 ponds designed to contain 2.5 times the amount of water generated by a 10-year, 24-hour rainfall event. All ponds 
have 3:1 slopes. All ponds have 3 feet of freeboard. 


pliner described from top to bottom. 


“This pond would not collect surface water runoff. 
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would remove entrained solids and oil from the water by gravity sepa- 
ration in a corrugated-plate interceptor. Dissolved and emulsified 
oil and finely dispersed particles in the water would be removed by a 
dissolved air flotation process. Water from the pretreatment unit 
would be mixed with stripped process water from the Phenosolvan unit. 
Oil removed during pretreatment would be routed to the Texaco gasi- 


fiers. 


Stripped process water from the Phenosolvan and other process 
units would contain ammonia, hydrogen sulfide, high- and low-boiling- 
point organic compounds, fatty acids, and dissolved solids. This 
effluent and storm water would be treated by bio-oxidation, using 98 
percent pure oxygen in an activated sludge treatment system. Outputs 
from the system would be carbon dioxide, water, and sludge. The 
sludge would be routed to the Texaco gasifiers, carbon dioxide would 
be vented to the atmosphere, and the water would be routed to a 


mechanical evaporation unit. 


The mechanical evaporator would distill the biotreated water to 
remove dissolved solids and further reduce dissolved organic 
compounds. The brine from the evaporator would be used for ash 
sluicing and other process functions. The distillate would be passed 
through a carbon adsorption unit to reduce organic compound 
concentrations to the point that the water could be used as boiler 


feedwater. 

A separate activated sludge treatment system would be used to 
process sanitary wastes during plant operation. Effluent from the 
system would be used as cooling tower make-up. Sludge reclaimed from 


the system would be routed to the Texaco gasifiers. 


Rinse solution used to clean the boilers would be discharged to a 


[q4% 
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solar evaporation pond (Table 1.4-10). The pond would contain 500,000 
gallons of boiler rinse solution during the first year of plant 
operation and 833,000 gallons thereafter. Since the solution is 
classified as hazardous under RCRA, the pond would be lined 

according to RCRA specifications. 

Air Emission Controls. Emission control equipment and procedures 

for all project facilities represent Best Available Control Technology 
(BACT). A summary of plant emission controls is provided in Table 
1.4-11. For further discussion of plant emission controls, refer to 
the Meteorology, Air Quality, and Noise Technical Report (WCC 1981b), 
which is available from the BLM, Wyoming State Office, 2515 Warren 
Avenue, Cheyenne, Wyoming 82001, (307) 778-2220. 


Solid Waste Management. The major solid wastes produced during 

plant operation are listed in Table 1.4-12. Lurgi gasifier ash would 
be similar to ash from conventional coal combustion, but with higher 
levels of residual carbon. The ash is gravel-sized. The Texaco 
gasifiers would produce a fused (vitrified) slag and fine soot 
composed of noncombustible materials. Boiler bottom ash is a 
vitrified inert residue left over from combustion of coal. It is 

also gravel-sized. Fly ash, which is ash entrained in flue gas after 
coal firing, is a fine-grained vitrified material 10 to 100 microns in 
diameter. Fly ash would be removed from the boiler flue gas using 
electrostatic precipitators. Flue gas desulfurization (FGD) sludge is 
composed primarily of calcium sulfate with small amounts of calcium 
sulfite and calcium carbonate. FGD sludge would be produced as a 
result of sulfur dioxide removal from boiler flue gas in spray tower 
absorbers using limestone as a reagent. Cooling tower sludge would 
consist of soil and dust particles trapped in the cooling towers. Raw 
water treatment sludge would consist of dissolved solids contained in 


the raw process water. It is expected that this sludge would contain 


I-47 
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TABLE 1.4-11 


SUMMARY OF EMISSION CONTROL EQUIPMENT, GASIFICATION PLANT 
EO ———————————————— 


Emission Source 
or Process 


Controlled 
Pollutants 


Pollution Control 
Equipment or Process 





Lurgi gasifier startup, 
preheat gases, and lock 
gas recovery 


Gas purification system 
offgas, acid gas from 
ammonia production, gas 
liquor expansion gas 


Stretford unit offgases 


Glycol regeneration 
Storage tanks containing 


naphtha 


Storage tanks containing 
oil, phenol, tar, and 
gas liquor water 


Texaco gasifier startup 
offgases 

Limestone and coal 
handling conveyors, 
storage buildings, trans- 
fer points, reclaim areas 
Waste handling conveyors 


Solid waste storage piles 


Materials handling 
transfer points 


Coal and coal fines 
reclaim 


Coal pile 


H,S, Nonmethane 
hydrocarbons 


HS 


Hydrocarbons, CO, 
HS, mercaptans 


Hydrocarbons 
Nonmethane hydro- 
carbons and reduced 
sulfur compounds 
Nonmethane hydro- 
carbons, reduced 
sulfur compounds, 


and ammonia 


HAS, hydrocarbons, 
mercaptans 


Particulates 


Particulates 
Particulates 


Particulates 
Particulates 


Particulates 


aks 


Flare 


Stretford unit 


Catalytic converter 
Flare 


Floating roof tanks 


Fixed roof tanks 


Flare 


Enclosure with bag- 
house filter on venti- 
lation exhausts 
Enclosure 


Watering 


Telescopic chutes 


Underground reclaim 


Grading, packing with 
crusting agents 
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TABLE 1.4-11 Concluded 








Emission Source Controlled Pollution Control 
or Process Pollutants Equipment or Process 

Coal pile traffic Particulates Chemical dust sup- 
pressants 

Coal-fired boiler sO, Flue gas desulfuri- 

zation system 

Coal-fired boiler Particulates Electrostatic preci- 
pitator 

Coal-fired boiler NO, Burner control and 


General fugitive 
emissions from gasifi- 
cation plant 


Coal lock exhaust gases 


Hydrocarbons, CO, 
trace elements 


Hydrocarbons, 
reduced sulfur 
gases 


44 


overfire air 
Preventive maintenance 
and good housekeeping 


practices 


Incineration in boiler 
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TABLE 1.4-12 


MAJOR SOLID WASTES FROM 
300 MMSCFD GASIFICATION PLANT 





Production Rates, 


Solid Wastes to Mine tons/hour (dry) 
Lurgi Gasifier Ash 54 

Texaco Gasifier Slag 0.38 

Fly (Precipitator) Ash 13 

Boiler Bottom Ash 3 

FGD Sludge 5 

Cooling Tower Sludge Infrequent 
Raw Water Treatment Sludge 0.23 
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approximately 75 percent calcium salts. 


Leaching tests using the RCRA extraction procedure were 
conducted on gasifier ash, fly (precipitator) ash, boiler bottom ash, 
and FGD sludge, as well as a mixture of these wastes. The results of 
the tests indicate that all of these wastes are classified 
nonhazardous under RCRA (Table 1.4-13). The raw water treatment and 
cooling tower sludges would also be nonhazardous under RCRA since they 
would contain common constituents of the soils and water in the 


project area. 


Gasifier and fly ash as well as FGD sludge would be mixed with 
water and transported from the process units to dewatering facilities. 
After dewatering, these wastes and fly ash would either be loaded into 
rail cars for shipment to the mine disposal site or deposited in an 


interim storage area. 


The rail cars used to transport solid wastes to the mine would 
not be used for coal handling. At a waste cleanout area adjacent to 
the loading facility, the cars would be periodically cleaned to 


remove ash lodged in them. 


During the winter when ash could not be transported to the mine 
because of freezing temperatures, it would be stored in the interim 
solid waste storage basin. .This basin would also be used to store ash 
during plant startup until the mine has been developed sufficiently to 


accept the ash for disposal. 


The interim solid waste storage basin would have a capacity to 
hold 400,000 tons of ash, assuming a density of 70 lbs per cubic foot. 
This would allow for 12 months of storage. The basin would be 15 feet 


deep, 1,400 feet long, and 300 feet wide with a soil cement liner 15 
inches thick. The basin would be sloped to a drain that would deliver 


ree 
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TABLE 1.4-13 


RESULTS OF RCRA EP TOXICITY TESTING ON SOLID WASTES ROUTED TO THE INTERIM STORAGE AREA 





RCRA® lersie Texaco Bottom” Precipita-“ Scrubber” Codisposal® 
Contaminant Limits Ash Slag Ash tor Ash Sludge Mix 
Se ae ee ee ee ee ee ee a ee Se Se ee ee ee I ee Se A ee eS 
Arsenic 5.0 0.023/0.011 <.0003 0.003 0.048 <0.002 0.056 
Barium 100.0 4.8/3.5 0.15 0.29 0.88 <0.053 0.31 
Cadmium 1.0 <0.008/<0.008 <.03 <0.008 0.025 <0.008 <0.008 
Chromium 5.0 0.012/0.012 <.02 <0.001 0.33 <0.001 0.098 
Lead 5.0 0.003/<0.001 <.02 0.002 0.011 <0.001 0.005 
Mercury 0.2 <0.0002/<.0002 <0.0002 <0.0002 <0.0002 <0.0002 
Selenium 1.0 <0.003/0.006 <.004 <0.003 0.043 <0.003 0.044 
Silver 5.0 <0.002/<0.002 <.06 <0.002 <0.002 <0.002 <0.002 





* Federal Register , May 19, 1980, pp. 33127-33129. 


Toxicity testing was performed on the two samples of the gasifier ash from the Sasol One (Proprietary) 
Ltd. test burn. 


“Toxicity testing was performed on these wastes collected at a Wyoming power plant burning coal similar in 
composition to the Rochelle coal. 


¢codisposal mix #1: Gasifier Ash - 71.7% (Dry Weight) 
Precipitator Ash - 17.6 
Bottom Ash = 4,3 
Scrubber Sludge —- 6.4 
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the effluent to the materials handling storm water pond. 


A two-acre emergency ash pond would be used in the event of 
failure of the mechanical systems which dewater and convey the ash and 
sludge to the interim solid waste storage basin. The pond would act 
as an ash-settling basin until the mechanical equipment was put back 
into service. After normal operations are again initiated, the pond 
would be drained and the ash removed by front-end loaders or dump 
trucks to the interim storage basin. The emergency ash pond would be 
lined with 12 inches of reinforced concrete, and would have a capacity 


to hold 10 to 20 days of ash produced at a rate of 75 tons per hour. 


An onsite sanitary landfill would be used for disposal of refuse 
generated during plant operation. It is assumed that five pounds of 
garbage and trash per day would be generated by each person at the 
plant. The landfill would be constructed and operated in accordance 


with Wyoming Solid Waste Management Rules and Regulations. 


Hazardous and nonhazardous wastes stored in drums would be kept 
in a building with a concrete floor. The types of waste that would be 
stored and the maximum number of 55-gallon drums that would be kept 


onsite are as follows: 


e Spent Shift Catalyst - 960 drums 

e Spent Methanation Catalyst - 960 drums 
e Zinc Oxide - 24 drums 

e Laboratory Wastes -— 72 drums 

e Halogenated Waste - 24 drums 


e Tank Farm Spillage - 384 drums 


Construction Procedures. The initial plant construction effort 


would be devoted to grading the entire site to specified elevations 


jeeps 
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and constructing the temporary onsite work camp and facilities. After 
site grading has been.in progress for six months, work would begin on 
the foundations for the phase I permanent buildings and the tankage. 
Three months after the start of phase I foundation work, sufficient 
permanent plant materials would be onsite to allow the start of phase 
I mechanical work. Fourteen months prior to the mechanical 
completions of phase I of the plant, foundations and underground 
pipeline and electrical work for phase II would begin. Three months 
after start of phase II foundation work, phase II mechanical work 


would start. Phase II mechanical work would take 37 months. 


Major equipment that would be used in plant construction is 
listed in Table 1.4-14. All equipment would operate five days per 
week, 10 hours per day while on the jobsite. 

Exterior materials and colors for plant structures would be 
selected to blend with the surrounding landscape as much as possible. 
Non-reflective materials and low-gloss paints would be used in colors 
equivalent to Pittsburg Paint & Glass Company "Sagebrush Grey-Green" 
(PPG 33) and Wilko "Sandstone". Visual contrast between the plant and 
the surrounding area would be reduced with landscaping techniques. 
Large rocks unearthed during plant construction and grading, as well 


as topsoil, would be stockpiled and used in landscaping. 


A temporary construction camp consisting of dormitory units and a 
recreational vehicle (RV) park for singles and couples without 
children, centralized services, and recreational facilities would be 
located in the southeast corner of the plant site (Figure 1.4-19). 
Provisions would be made for up to 1,200 dormitory rooms and 600 RV 
spaces. Water for all camp and construction uses would be drawn from 
two wells (Figure 1.4-14) installed at the plant site capable of 
pumping 366,000 gallons per day. The water would be treated for 


Poe 
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Table 1.4-14 


MAJOR EQUIPMENT REQUIREMENTS FOR GASIFICATION PLANT CONSTRUCTION 





Office Facilities 4 - Office trailers - 12' x 60'* 
3 - First aid trailers - 8' x 32' 
4 - Comfort trailers - 8' x 32' 
4 - Change trailers - 10' x 60'* 
3 - Timekeeper trailers - 10' x 35' 
Job Site Transportation 1 - Sedan - 4D medium 
1 - Station wagon - heavy duty 
2 - Sedans - 4D heavy duty 
60 - Pick-ups - 1/2 ton 
3 - Pick-ups - 3/4 ton 
10 - Stake body trucks - 3/4 ton 
1 - Van - 1/2 ton suburban 
1 - Ambulance - 3/4 ton 
Site work and foundations 15 - Earthmovers - 20 CY 
6 - Dozers - DOW 
2 - Dozers - D7 
2 - Dozers - D4 
10 - Dump trucks - 4 ton 
3 - sheepsfoot rollers - 20 ton 
2 - vibratory rollers - 25,000 1b 
40 - Plate tampers - 30" x 36" 
5 - Loaders/backhoes - 1 CY 
4 - Front-end loaders - 2 1/4 CY 
3 - Crawler/Excavators - 1 1/2 CY 
2 - Motor graders 
4 - Concrete buckets - 2 CY 
4 - Concrete buckets - 1 CY 
Mechanical Installation 10 - Scissors scaffolds - 25' 1000 lb 
10 - Cherry pickers - 12 ton 
5 - Cherry pickers - 18 ton 
10 - Rough terrain cherry pickers - 30 ton 
1 - Rough terrain crane - 65 ton 


- Rough terrain crane - 80 ton 
- Truck crane - 80 ton 

- Crawler cranes - 100 ton 

- Crawler cranes - 155 ton 

- Crawler cranes - 200 ton 

- 4100 ringer - 36' 

Tower frame - 270' - 55 ton 
- Air tuggers - 18" long drum 
- Welders - 200 amp DC 

- 8 - Pac welders - 200 Amp 

- Portable welders - 200 Amp 
- Portable welders - 300 Amp 


We 
WUOOURKF KEP NRNNKFE 
' 


- Tractors - 4 speed gas 

- Flatbed trucks - 2 ton 

- Flatbed dump trucks - 2 ton 
Farm wagons - 8 ton 

- Platform trailers - 30 ton 
- Lowbed trailer - 30 ton 

- Forklifts - 2500 lb 

- Forklift - 10,000 1b 


Material Handling & Distribution 


-_ 
RPWe PWN kL & 
t 





*To be used only until temporary facilities are constructed. 
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potable use onsite. A water storage system with a capacity of 516,000 


gallons would be provided for daily demand and firefighting. 


The waste water collection and treatment system for the 
construction camp would conform with Wyoming Water Quality Rules and 
Regulations. Waste water would be routed to an activated sludge 
treatment plant (Figure 1.4-14). Water would be treated to secondary 
standards. A storage lagoon would be constructed to retain part of 
the effluent for irrigation of the camp's outdoor recreation areas and 
for dust suppression during plant construction. The remaining treated 
water would be discharged to Willow Creek. This discharge would be 


terminated after completion of plant construction. 


The camp perimeter would be fenced with a sheep-tight fence. 


Access would be controlled at a main entrance gate. 


After construction is completed, camp facilities would be removed 


and the area would be reclaimed, as outlined in Appendix A-l. 


Water Supply System 
At full production, the proposed coal gasification plant would 


annually require approximately 7,900 acre-feet of water for plant 
operation, plus an estimated 2,000 acre-feet to offset evaporation and 
conveyance losses. Of this total, 1,720 acre-feet would come from 
moisture in the coal and the remaining 8,180 acre-feet would be 
furnished from a three-part supply system. Surface water would be 
obtained from the existing LaPrele Reservoir southwest of Douglas, and 
from flood flow in the North Platte River. Ground water would augment 
these surface sources when necessary. Proposed ground water 
withdrawal sites are the South Well Field, west of Douglas, and the 
North Well Field, west of the plant site. 
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Surface Water Supply. Under an agreement with the Douglas 

Reservoirs Water Users Association, Panhandle Eastern contracted for 
up to 5,000 acre-feet of water per year (Wyoming State Board of 
Control Order No. 20) from the Association's LaPrele Reservoir in 
exchange for guaranteeing a loan to finance the rehabilitation of 
LaPrele Dam (rehabilitation was completed in 1975). Panhandle Eastern 
also obtained a direct flood flow right from the North Platte River 
with a priority date of 1974, and a storage right for this water. 
WyCoalGas would be able to obtain water from the river, when in 
priority, at a maximum rate of 201.2 cubic feet per second (cfs), not 


to exceed 26,539 acre-feet for storage in any year. 


WyCoalGas conducted an operation study to determine the annual 
availability of LaPrele Reservoir and North Platte River water for the 
proposed project. The study basically consisted of superimposing the 
operating criteria for the project on the North Platte River system 
model developed by the Water Resources Research Institute. The 
modeling period was 1930 through 1979. Operating criteria included 
those stipulated in Wyoming State Board of Control Order No. 20 and 
water rights of senior appropriations on the North Platte River. The 
operating study indicated that an annual average of 4,610 acre-feet of 
water would be available to the project from LaPrele Reservoir and 
11,500 acre-feet of water could be diverted from the North Platte 
River without interfering with senior rights. Further discussion of 
WyCoalGas' water rights and the operating study are provided in the 
Project Description Technical Report and the Hydrology and Water 
Quality Technical Report (WCC 198lc) which are available from the BLM, 
Wyoming State Office, 2515 Warren Avenue, Cheyenne, Wyoming 82001, 
(307) 778-2220. 


Combs Reservoir. The water supply system would include a private 


reservoir, Combs Reservoir, to be located on Soldier Creek northwest 
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of Douglas. The major function of this reservoir would be to store 
water from Panhandle Eastern's 1974 North Platte River right and 
LaPrele Reservoir water belonging to WyCoalGas but in excess of plant 


needs at the time it was available. 


Combs Reservoir would have a normal maximum storage capacity of 
26 ,539 acre-feet. The dam for the reservoir would be a zoned earth 
embankment approximately 114 feet above the original ground surface at 
Soldier Creek. It would have a crest elevation of 4,976 feet and a 
crest length of approximately 6,500 feet. The upstream slope of the 
dam would have a 3:1 slope and the downstream slope would be 2.5:l. 
The dam would have a compacted earth cutoff excavated 10 feet into the 
underlying bedrock. Upstream slope protection would be provided by 30 
inches of riprap on 12 inches of bedding. The downstream face of the 
dam would be reclaimed as outlined in Appendix A-l. An emergency 
spillway would be located on the right abutment of the dam, designed 
to handle the discharge of the Maximum Probable Flood on Soldier 


Creek. 

During plant operation, Combs Reservoir would fluctuate with the 
availability of water from the North Platte River and LaPrele 
Reservoir. Pertinent design characteristics of the reservoir are as 


follows: 


e Maximum reservoir elevation: 4,973.4 feet above mean sea 


level (MSL) 


e Normal maximum reservoir elevation: 4,960 feet above MSL 


e Minimum reservoir elevation: 4,880 feet above MSL 


e Maximum reservoir storage: 40,155 acre-feet 
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e Dead pool storage: 177 acre-feet 
e Dead pool area: 31.5 acres 


North Platte Intake Structure. Project water from LaPrele Reservoir 
would be released down the natural channel of LaPrele Creek into the 
North Platte River. The water would be pumped from a diversion 
channel on the river to Combs Reservoir. The 1974 North Platte 
appropriation would also be pumped from this diversion channel to the 


reservoir. 


The diversion channel and pump station would be located 
approximately 3,000 feet south of Combs Reservoir on the North Platte 
River. An artist's conception of the diversion facilities is provided 


in figure 1.4-20. 


The channel would be approximately 1,000 feet long and 75 feet 
wide with 3:1 side slopes. It would be unlined, except for the final 
200 feet before the pump station, which would be lined with riprap. 
The channel would intersect the North Platte River at a 45° angle away 
from the direction of flow. This would allow debris and sediment to 


move past the channel rather than being drawn into it. 


The intake structure, diversion channel, pump station sump 
entrace, and screens have been designed so that maximum water velocity 
does not exceed 0.5 feet per second. Figure 1.4-21 provides a cross 


section and profile of the channel. 


Six vertical turbine pumps, two each with capacities of 100, 50, 
and 25 cfs would be housed in a building at the head of the diversion 


channel. Design head for the pumps would be a maximum of 160 feet and 
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a minimum of 60 feet. Two other variable-speed pumps capable of 
handling discharges up to 12 cfs would be located in a separate sump. 
five traveling screens in the pump station would keep all but the 


smallest debris from entering the pumps. 


Ground Water Supply. Although WyCoalGas' surface water rights are 
sufficient to provide the required volume of process water during 
average years, they may not be adequate during drought years. The 
operation study indicated that in the worst drought years, only 2,400 
acre-feet of water would be available from LaPrele Reservoir. During 
the relatively dry period of 1954 through 1967 (part of the period 
included in the model), North Platte River water would have been 
available for project diversion duriivet ody three months and in 


quantities insufficient to completely fill Combs Reservoir. 


The North and South well fields would be used to augment surface 
water supplies during severe drought periods. Based on the operation 
study, 1,050 to 2,680 acre-feet per year of ground water would be 
required to make up surface water deficits for five years of a total 


50-year simulation period. 


The South Well Field would consist of approximately 10 to 12 
wells with capacities of 300 to 600 gpm each installed in the Madison 
Formation aquifer. These wells could provide the total plant water 


requirement if necessary. 

The North Well Field would consist of approximately 20 wells 
installed in the Lance-Fox Hills aquifer, each with a capacity of 100 
to 300 gpm. These wells could also provide the total plant water 


requirement if necessary. 


Operation Schedule. A formal operating schedule for the project 
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water supply sources has not been developed. The choice of water 
sources would be as follows. North Platte River flood flows would be 
used first, when available. LaPrele Reservoir water would be used 
second, as available, to the allowed maximum of 5,000 acre-feet per 
year. If necessary, up to approximately 2,000 acre-feet per year of 
water from the South Well Field would be used next. Finally, a 
maximum of about 2,000 acre-feel per year of water would be pumped 
from the North Well Field. 


Water Pipelines. A 66-inch diameter steel or concrete pipeline 
capable of withstanding pressures of 185 psi would transport water 
from the North Platte intake structure to Combs Reservoir. The pipe 


would be buried approximately five feet below ground. 


A buried 24-inch diameter steel pipeline would transport water 
from Combs Reservoir 14 miles to the raw water storage pond at the 
plant. Two pumping stations, one near Combs Reservoir (650-horsepower 
pumps) and the other approximately midway along the pipeline 
(550-horsepower pumps) would maintain normal flows of 9 cfs. The area 


occupied by each pumping station would be approximately 3 to 5 acres. 


Buried 6— to 10-inch diameter steel pipelines would connect each 
water well to a buried main collection pipeline in the well fields. 
The South Well Field collection line would be 18 inches in diameter. 
It would extend approximately 14 miles from the well field to a 
junction with the Combs Reservoir-to-plant pipeline. The North Well 
Field collection pipeline would be 14 inches in diameter and extend 
5.9 miles from the field to the raw water storage pond. Maximum flow 
in both lines would be 9 cfs. Booster pumps may be required at some 
well sites to provide sufficient head to convey the water to the plant 


Site. 
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A list of the stream crossings for the water pipelines is 


provided in Appendix A-2. 


Construction Procedures. The reservoir and dam areas would be 





cleared of all trees. Topsoil from the dam site would be stripped and 
stored for reclamation. Following clearing and grubbing of the 
excavation area and grouting of a segment of the foundation, 
embankment construction would begin. Portions of the reservoir site 
would be excavated to provide material for the embankment. Fugitive 
dust generated during construction would be controlled by periodic 
application of water to haul roads, borrow pits, embankment 
construction areas, and other areas with the potential to generate 


dust. 


Riprap for the downstream face of the reservoir dam would be 


hauled from sites west of Douglas or from a quarry near Guernsey. 


Overburden soils in the vicinity of the spillways would be 
excavated with conventional heavy earth-moving equipment. Excavation 
of the bedrock at the spillways would probably require the use of a 
large tractor equipped with a single-tooth hydraulic ripper. Table 


1.4-15 lists major equipment required for reservoir construction. 


Construction of the diversion channel would begin with excavation 
of all but the last 50 feet adjacent to the river. This unexcavated 
portion of the channel would serve as a dam during construction of the 
intake structure and pump station. After these facilities have been 
completed, a cofferdam would be built in the river to allow completion 
of the diversion channel. Riprap would be placed on the sides and 
bottom of the diversion channel upstream of the gate structure and on 
the bank of the river 50 feet above and below the channel. The 


cofferdam would then be removed and the bottom of the river would be 
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TABLE 1.4-15 


EQUIPMENT REQUIRED FOR RESERVOIR CONSTRUCTION 





Item | Number 


Concrete Batch Plant 1 
Aggregate Screening Plant 1 
Cranes 4 
Trucks 18 
Light Plants 10 
Scrapers 20 
Push Cats 2 
Dozers with Ripper 4 
Compacters s! 
Industrial Disc 2 
Waterwagons 2 
Patrols 5 
Backhoe 1 
Dragline 1 
Loaders 4 
Drilling Rig 2 
Grout Pump we 
Concrete Pump 1 
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TABLE 1.4-15a 


EQUIPMENT REQUIRED FOR PIPELINE CONSTRUCTION 








Item Number 
Backhoe 2 
Loaders Z 
Patrol 1 
Dozer with Ripper i 
Trucks 8 
Crane 1 
Compaction Equipment i 
Pumps 4 
Boring Equipment 1 
Farm Tractor and Spreader 1 
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dredged to allow low river flows to enter the channel. 


After construction of access roads into the well fields, a drill 
pad would be installed at each well site (Figure 1.4-22). 
Approximately 2.5 acres would be cleared and leveled at each well site 
in a manner that would minimize cut-and-fill and the alteration of 
natural drainage courses. A 40,000-barrel-capacity mud pit would be 


located on each drill pad. 


Standard drilling procedures would be employed for well 
installation. A 17-inch diameter hole would be drilled and cased to a 
depth of 100 feet. A 12-inch diameter hole would then be drilled and 
cased to a depth of 1,800 feet. After this, an 8.75-inch hole would 
be drilled and cased to the top of the formation. The casings would 


be cemented to prevent cross contamination between aquifers. 


Drilling fluids would be discharged into the mud pit to 
evaporate. Before drilling into the producing formation, the mud in 


the well hole would be replaced with clear water. 


Following well completion and removal of the rig, the well site 
would be reclaimed as outlined in Appendix A-1. Completed wells would 


occupy about 0.5 acre. 


After an estimate of the well yield has been made, the well would 
be tested for volume output, water quality, and drawdown before 
installation of a permanent pump. If necessary, a stimulation 
treatment involving an acid-fracture process would be undertaken to 


increase productivity. 


A dragline or backhoe would be used to excavate the trench for 


the 66-inch pipeline running from the pump station to Combs Reservoir. 
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Segments of pipe would be lowered into the trench separately and 
welded and coated in place. After the pipe is assembled, the dragline 
or shovel would backfill the trench and the right-of-way would be 
reclaimed as outlined in Appendix A-l1. Construction procedures for 
the other water pipelines would be essentially identical to those 


described for the product pipeline later in this section. 


Equipment required for constructing the water pipelines is listed 
in Table 1.4-16. Pipelines 12 inches or more in diameter would be 
completed at the rate of approximately one mile per day. Pipelines 
less than 12 inches in diameter would be completed at a rate of 1.5 to 


2 miles per day. 


Roads would be improved and constructed to provide all-weather 
access to the major features of the wate supply system. The roads 


would connect to the existing county and state road systems. 


Product Pipeline 
Synthetic pipeline gas produced in the gasification plant would be 


transported through a 24-inch diameter, buried steel pipeline over a 
distance of 162 miles to the existing natural gas distribution system 
in Colorado. Under normal operation the pipeline would transmit 300 
MMSCFD of SPG at a plant discharge pressure of 1,440 psig. No 


compressor stations would be required along the route. 


Appendix A-2 is a listing of all potential stream crossings by 


the proposed product pipeline and other project components. 


Construction Procedures. Construction of the SPG pipeline would 
disturb, at most, approximately 1,960 acres of land, assuming a 100- 
foot corridor. The work would take approximately 18 weeks, using two 


spreads. 
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TABLE 1.4-16 


PRODUCT PIPELINE CONSTRUCTION EQUIPMENT IN A TYPICAL SPREAD 





16 each 3/4 ton pick-ups or 1 ton trucks mounted with gasoline 
powered welding rigs, cutting torch bottles, etc. 


8 each sidebooms - Cat. 572 

> each backhoes - John Deere 690 

2 each ditching machines - Cleveland 340 
4 each bulldozers - Cat. D-7 

2 each maintainers - Cat. 14-E 

7 each 3/4 ton pickups for supervisors 

2 each lowboy trailers with tractors 

2 each winch trucks 

8 each flatbed stringing trucks 

2 each buses for hauling laborers 


2 each boring machines 
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The proposed final route design would be determined after a field 
survey of the centerline of the alignment; adjustments arising from 
this survey would not exceed approximately 1/4 mile. Existing roads 
would be used as much as possible by onground crews doing the survey, 
and no vegetation would be removed unless necessary to allow for the 
operation of surveying instruments. Survey crews would also plot 
topographic features that would affect pipeline construction. Addi- 
tional information would be required on some features encountered to 
ensure construction of safe structures; for example, to ensure that 
river crossings are properly designed, flow volume, water use, and 


maximum scour depths would have to be determined. 


Typically, pipelines are laid in a continuous operation by a 
"spread" consisting of equipment and crews handling various types of 
construction activities for a given pipeline segment. The following 


is a list of major activities, in order of occurrence: 


e Clearing and grading of site 

e Trenching for pipeline 

e Stringing, lining, welding, and radiographic examination of 
pipe 

e Coating and wrapping of pipe 

e Lowering in pipe 

e Backfilling trench 

e Hydrostatic testing of pipeline 

e Tie-in of pipeline to existing system 


e Cleanup and revegetation of site 
Each of these operations is described below. Figures 1.4-23 and 


1.4-24 show components of a typical spread. Table 1.4-16 lists major 


Pieces of equipment that would be used on a main pipeline spread; 


ae 





rep ae rs 
a in * ve 










ae 















te ‘bed a) : 
1 a a ry Q i late a 
Fin lal & veu2e Spades ten ad bhivdw: agieab $ 20% (omka boaenige 
y Pore 






— 


a B “J oF | 
hu 2G mors mieiae stcemPadi bs, pcovdegtls ada 20 oot TeaReS ‘sid ee 
i ay 4 = ; 

ng ‘ 7 babies % i i y 4 f Tee ee Pee ae “a 
; “ar md Ae, @ ee ear oom galtete® .aite 4\) vistectworvggs be FOL bivor yovres * 


' ive 








ie F “ vl vf 
Vier eae swevrve ed? enrch spests beivarard td sidiesgo; @n aGpum ee bor # ie woe 
N : a : 1 : “ a i { 


ae, 
hee Lee's 





ye i ay 2e8 walla oF vesevepan atolas hovetsea o0 regi no sIBT who v Came 















[oo ; \ ‘ 

f 7” . Ba a ae av le oink) anne) ol. 0 paren ae ae | ay 

y i‘. IGlg Ofi8 4 “OM eyedt> yvewred eRIaRAe Pian gist beet 30. aot 
i] 

i 7 ‘ mt Patna i tou er Ban ay eel —s T ty) i st 4 eye eee 

as Rainer Mais erieann arch SRT) IHS OatOw JAF GeTuEes aisgae 


on Snieieiniuas now -. Qos mo berfyape? ad bi pow <hhea 
, p ‘ Jad) ewer os ,al gins oy? sue euto: & viwe To soOssouae QD sun 


forte _ Re Ta. aw :4 wren F 7 WO). , San : Ps, Pe Oat 39 aor teeOts 19% 





‘ 4 eye ret be ee oo . — ; 
’ S vd noisereqe euvuaitnns & 1 L ove 1 otic ,“linaiget 
oo 


sy Beqy? ewoktey gaitibwad ewei> i home.) u Lo artis rumen eek. 


" : Ae 
geftuelio2s efT .saamyges sniiagig pt exis ivi an 4 sere? sae 
ask: i 


[eanretsersoo fo wba oo hy toa. tobe 2o wat ee, 


7 te 
i a £2 I 
. to #ocs mere oideewist! hase Yt } ia ® 
i 7 
Sid : 
i 
aa fy z 7 7 t tau? « . 
; L7 fit BIE TOWwod © 
qi re 14228 © 
} } emtla 7£G 30 sntjao3 2 lind z nc % 
Melee gasduixea 03 sailonkg 2 i~#iT « 
; al , ejs2 10 BO. 3 as 29 2791 Oh lire [2 e ‘ 
4 


2 OK sae 
bas ex we | vent soled -bodixoeot as apoigeyeqo sontiz a wpe 
2 veten ednal aindee olde sbasrsae faaiqyy © Yo ssaenignos vode 3 
sitesie a i ony bean od biaow me | sarong tenps eee 
a 
iT Aa 


A ee . peeonge s 


i] - i] 









vee : zi 
ek oe 
\ iva 





PO eo 


Bik 


Orage “TE anette Eee wages raat nite Bes MRE Dna, CTA er Gt F 
> ober 
’ r 
ee 
r CLEARING 
& GRADING 
ees aoe Cae 
Sind see pe ese’ 





oS \ ee 
BENDING 


LINE UP 









Dee © 


LOWERING IN we * 
- ‘ Ge liad 
<j fy Ss Fs 
Lf > 
Yen ae 
fin? SS 
Rag A 
CLEAN UP Se, oy 
Dart ; 


prcal Product Pi peline 


interne Spread 


=o“ Figure hH-23 





Temporary Construction Right-of-Way Width 9 100 feet 





L-| 


al 
wy 


3 Hee 
Minimum 3 feot 


pa 


Figure 24: TyPIcAL CONSTRUCTION RIGHT-OF-WAY CROSS SECTION 


ee - 


| 


; 


SD a 


| 


Ce 


MVR 


Ok 


aid 
a 
i 
¢> 
oo 
» 





WYEIS.1 (II) - 32 


minor variations to this list could occur, depending on contractors 


selected. 


Construction of the pipeline would be accomplished by two crews 
working concurrently on the project. Both spreads would begin at 
Wheatland, Wyoming, and build in opposite directions, proceeding at 


an average rate of 5 miles per week for each spread. 


Three existing railroad sidings would be used for receiving pipe. 
A siding in the Douglas area would require about 3 acres to store 
40 miles of pipe; a 5-acre site at Wheatland would store 82 miles of 
pipe; and a 3-acre site at Cheyenne would store the remaining 40 miles 


of pipe. 


Construction right-of-way requirements would vary depending on 


the terrain and the type of crossing, as follows: 


e Width in flat, clear areas: 100 feet (estimated 66 foot 


average disturbance corridor). 
e Width in hilly areas: 100 to 125 feet. 


e Road bores: 100 feet by 300 feet. This additional working 
space would be needed only on the side from which the bore 


is made, and only during installation. 
e River crossings: 200 feet by 300 feet. This space would be 
necessary for the Laramie and North Platte River crossings 


only; smaller streams would require less work space. 


Vegetation would not be removed from the entire right-of-way, but 


only from those areas where it is necessary to provide safe and effi- 
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client operation of construction equipment. The degree of vegetation 
clearing depends in part on the vegetation type present, but clearing 
would not extend beyond the right-of-way. Vegetation would be cleared 
from the 3-foot trench line, the storage area for excavated material, 
and the area required for vehicle travel and work space, and piled 
along the edge of the right-of-way. Soil disturbance would be small 
except in the pipe ditch, and root systems would be left intact. 

Trees growing in the right-of-way would be removed only as required 


for operation of construction equipment. 


In remote areas where there are no access roads, the right-of-way 
itself would be the primary access for pipeline construction. To this 
end, temporary bridges or culverts would be constructed across creeks 
and arroyos on the working side of the right-of-way, when warranted, 
and where permitted by the federal surface management agency or the 
landowner. Where material would have to be cut away, the removed 
material would be used to fill in depressions and small valleys. 
Additional materials for approaches and fill would be obtained from 
the right-of-way, outside commercial sources, or adjacent lands, where 
permitted by the federal surface management agency or the landowner. 
In steep terrain where the right-of-way would have to be graded at 
two elevations, or in wet areas where diversion dams would be needed, 
the areas would upon completion of construction be contoured to 


resemble the original grade. 


Where fences are encountered along the right-of-way, bracing 
would be installed at each edge of the right-of-way, fence wires would 
be cut, and a temporary gate would be constructed that could serve, at 
the landowner's discretion, as a permanent fence section upon comple- 


tion of construction. 


Once the right-of-way was prepared, ditching operations would 
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begin. Most of the ditch would be excavated mechanically with 
ditching machines, backhoes, draglines, and cranes with clamshell 
buckets. Hand digging would be used to locate buried utilities, 

such as pipelines and cables. Generally, ditching operations would 
use ditching machines in open areas and backhoes near rivers and in 
tight areas; in areas of loose or unconsolidated rock, the ditch line 


would be ripped mechanically. 


If the material encountered could not be ripped, it would be 
blasted. Unconsolidated material would be removed from the ditch- 
line end and a series of holes would be drilled by air-powered drills, 
typically suspended from a side-boom tractor. If blasting is neces- 


sary, the following safety precautions would be taken: 
e In areas of human use, shots would be blanketed (matted). 


e Landowners or tenants in close proximity to the shot would 
be notified in advance so that livestock and other property 


could be adequately protected. 


e Before detonation, a clearance would be made to ensure that 
construction personnel, equipment, and local residents are 


in no danger. 


Topsoil would be saved, subject to agreements with landowners and 
the surface management agency, and cast to the working side of the 
right-of-way. Ditch spoil would be cast to the opposite side so that 
the two soils do not mix. Upon completion of construction, the ditch 


would be backfilled, with the topsoil going in last. 


Ditch depth would vary with the conditions encountered. The 


cover from the top of the pipe to ground level would be a minimum of 
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42 inches. In traversing lands where there are known plans to level 
the land for irrigation or other purposes, the pipeline would be 
buried at a depth that would permit the land to be leveled and still 
provide ample cover. Where the pipeline would cross canals, burrow 
ditches, or irrigation ditches that are dredged to maintain depth, 


the ditch would be deep enough to permit safe dredging operations. 


Ditching operations would be timed to minimize open-ditch condi- 
tions. Where an open ditch would cross range-animal paths, driveways, 
or rural roads, temporary crossings such as plank bridges or unexca- 


vated ditch line would be provided for safe and unimpeded passage. 


At river crossings, the proposed pipeline would be buried in a 
trench. Vegetation would be cleared on each bank of the river only as 
necessary to provide sufficient room for work space and equipment 
storage. Stream crossings would be made during periods of low flow 
whenever possible. Banks would be reclaimed to their original profile 
whenever possible and would be stabilized and vegetated as outlined in 


Appendix A-l. 


Ditches at river crossings would be deep enough that high water 
would not affect the pipe through scour action. The sag bends on 
either side of the river would be far enough from the river bank to 
ensure that water erosion would not expose them. Stream gradient 
would be maintained by removing all spoil from the bed upon completion 
of construction. Sand-cement sacks, breakers, or riprap would be 
placed over the pipeline where necessary. The pipeline would be 
weighted where it is underwater, to ensure that it remains in the 


ditch. 


Generally, roadbeds supporting paved roadways or railroad tracks 


would be crossed by boring a hole beneath the bed rather than by 
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ditching across the surface. The cutting head (bit) of the auger 
would be slightly larger than the casing pipe or line pipe, and the 
pipe would advance as the auger advances. Casing would be installed 
at all crossings where required by federal, state, or local authori- 


ties or by the railroad owner. 


Pipe welding would be conducted in accordance with Department of 
Transportation Regulation 192.221. All completed welds would be visu- 
ally inspected before the application of pipe coating. The frequency 
of radiographic inspection would meet or exceed Department of Trans- 
portation Regulation 192.243. For sections of pipe to be placed 
beneath railroads, highway rights-of-way, and rivers, all welds 


would be radiographically inspected before installation. 


The pipe would be coated, wrapped as necessary, and lowered into 
the ditch. Backfilling, using the excavated material, would be done 
so as to ensure that the space below and beside the pipe is completely 
filled. Backfill material that could not be placed in the ditch would 
be crowned on top of the ditch to compensate for future settling. 
Salvaged topsoil would be moved to the top of the ditch line. Once 
the ditch was backfilled, the right-of-way and other affected areas 


would be cleaned up-graded, reclaimed, and fences repaired. 


Cathodic protection rectifiers would be mounted on poles adjacent 
to the right-of-way, with the associated anodes buried with test leads 
exposed at the surface. Exact locations of cathodic protection devices 


would be determined after the pipeline is installed and tested. 


The entire pipeline would be hydrostatically tested in accordance 
with CFR 192, "Subpart J, Test Requirements." Test water would be 
obtained from rivers, creeks, or privately owned irrigation wells or 


canals, through agreements negotiated with local authorities control- 
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ling the water resources. Test water would be reused in successive 
pipeline segments, and would be released in accordance with federal, 
state, and local agency requirements governing discharge points, 
release rates, and water quality. Based on two spreads, each approx- 
imately 20 miles long, and assuming reuse of test water in successive 
spreads, the estimated maximum amount of water that would be required 
for testing is 15 acre-feet; the precise amount depends on the chosen 


testing procedures. 


Operation and Maintenance. A work force of six people would operate 
the pipeline. The staff would consist of an area foreman, a 
measurement technician, two fieldmen and two repairmen, based in 


Douglas. 


The right-of-way would be inspected approximately once a week by 
an aerial patrol. Valves and other above-ground facilities would be 
located next to roadways so that off-road traffic would be limited to 
emergency repairs on the pipeline or erosion-control devices. Cor- 
ridor maintenance would be required only to prevent growth of trees 
over the line. Because of the current vegetative composition of the 


selected route it appears that little maintenance would be necessary. 


Railroad 

The electrically-powered single-track main line railroad, would 
extend approximately 40 miles from a rail spur at the Rochelle Mine 
to the plant site. Pertinent design parameters for the railroad are 


listed in Table 1.4-17. 


Three passing sidings approximately 2 miles in total length, and 
several minor sidings along the line would handle disabled railcars. 
A 16-foot wide limited-access maintenance road would parallel the 


railroad; this road would not be used as a means of public or work 
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TABLE 1.4-17 


RATLROAD CHARACTERISTICS 





Length of Alignment 40 miles 

Length of Rails 425,000 feet 
Total Excavation 4,000,000 yards 
Maximum Grade 1 percent 
Maximum Curve 6 percent 
Maximum Height of Fill 120 feet 
Maximum Depth of Cuts 60 feet 

Number of Bridges 2 
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force transportation. 


The proposed railroad right-of-way would have approximately 16 
crossings of unimproved and graded dirt roads, all lightly used for 
access to ranches and oil fields. Crossings at private and public 
roads would be designed to maximize safety to vehicular traffic, and 
would be either grade crossings with warning signs, grade crossings 
with signals and automatic gates, or separated grade crossings. Each 
crossing would conform to county and/or state requirements for public 
roads and to agreements negotiated with landowners for private roads. 
Numerous stock crossings would be provided, in the form of large cul- 
verts, underpasses, or separated grade crossings; types of crossings 
would depend on topography, frequency of use, and the existence of 


other crossing facilities on the adjacent highway. 


Culverts would be installed at all stream crossings. Appendix 
A-2 is a listing of all stream crossings by the proposed railroad and 


other project components. 


The railroad would use electric locomotives for primary power, 
with diesel or diesel-electric units for maintenance, emergencies, and 
possible switching needs at the plant and mine. Because of the peak 
single-phase load requirements for the system, operational power would 
be purchased from the local utility, rather than generated at the 
plant site. A substation, less than 1/4 acre in area, would be 
constructed alongside the utility's proposed substation to convert 3- 
phase power at 230 kV to 50-kV single-phase power. This would be 
transmitted by an overhead conductor line from the substation on the 
west side of State Highway 59, approximately 800 feet to the railroad, 
adjacent to the east side of the highway. 


Power would be distributed to the locomotives through a catenary 
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suspended over the rails. Figures 1.4-25 and 1.4-26 are typical cross- 
section and side elevation showing the roadbed, subballast, ballast, 
ties, rail, and power supply. The catenary support structure would 
include insulating parts and perches designed to avoid electrocution 

of birds landing on the structure. The electric circuit would be com- 
pleted using the rails and a return conducter. These would be ground- 
ed so that the rails could not become energized and pose a risk of 
electrocution to animals or humans. Two physical barriers would be 
placed at each road crossing to guarantee vehicular clearance of the 


power line. 


Typical railroad configuration would have a subgrade width of 25 
feet at the top of the fill sections and the bottom of cut sections. 
A 12-inch deep, 25-foot wide layer of subballast would be compacted on 
top of the subgrade; a total of 115,000 cubic yards of material would 
be required for the entire length. Material for ballast and subbal- 
last would come from scoria deposits located along the right-of-way 
and at the Rochelle Mine. The primary ballast would consist of a 
14-inch layer of crushed rock, 8 inches deep below the ties and 6 
inches deep between the ties. The 6-inch by 8-inch ties would be made 
of treated wood, and rails would be continuously welded for stability, 


quietness, and reduced maintenance cost. 


Switch protection would be provided at the sidings as required 
and at interfaces with the plant site and mine site. Track signal- 
ing systems would be designed to accommodate the buildup of train 
operations through full plant operation, with few changes and without 


interrupting train movement. 
A voice communication system would be provided among trains, and 


to a central supervisory post at the gasification plant. Communica- 


tions would also be provided between specific points along the rail 
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Figure 3-5-3 1.4-25- 
TYPICAL SIDE ELEVATION 
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line and the supervisory post. Communications would be coordinated 
with those at the plant and the mine, to maximize use and uniformity 


of equipment. 


Construction Procedures. Initial right-of-way preparation would 





consist of access and work road construction, installation of work 
roads to the top of cut areas, clearing of obstructions, disposal of 
debris, removal of vegetation, and stripping and stockpiling of 
topsoil. Water for fill compaction, dust control, and consumption 
would be obtained from existing sources if possible. New wells would 
be drilled and storage tanks installed if necessary; the wells would 
be left in place, if so desired, for the use of private landowners or 


surface management agency. 


Upon completion of the initial clearing, work would commence 
on the placement of drainage culverts and construction of bridges. 
Cattle crossings would be incorporated into drainage culverts at 
appropriate intervals. Where pipelines carrying flammable gas or 
oil are to be crossed by the railroad, the carrier pipe would be 
cased, sealed, and vented in accordance with the AREA (American 


Railway Engineering Association) Manual of Recommended Practice. 


Excavation and embankment construction would involve the movement 
of earth materials as necessary to shape the railroad bed and obtain 
final grade elevation. Existing topography would be altered to meet 
alignment and the proposed railroad design criteria of 1 percent maxi- 
mum grade and 6 degree maximum angle from horizontal. Embankment 
Sides would be constructed at a maximum slope of one vertical to two 
horizontal (approximately 26 degrees from horizontal). This is expec- 
ted to permit revegetation, although soil conditions, drifting snow, 


or other problems may dictate a more gentle slope. 
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All suitable excavated materials would be stored and used as fill 
to form the embankments for the roadbed. Fill operations would place 
excavated materials from cuts or nearby borrow pits in layers 8 to 10 
inches thick, compacting it as it is placed. A water truck would wet 
the £111 materials for maximum compaction. A 90 to 95 percent compac- 
tion density is desired on the roadbed fill; compaction would be moni- 


tored by performing standard compaction tests on collected samples. 


If insufficient material is available from excavation areas, it 
would be necessary to obtain special use permits from the appropriate 
surface management agency to mine available areas adjacent to the rail 
line. Operations in borrow pit areas would comply with regulations of 
the Wyoming Mine Land Act, with BLM and Forest Service stipulations, 
and with contract requirements. Borrow pits would be shaped to con- 
form to the natural surroundings, revegetated, and provided with 


drainage facilities. 


Upon completion of grading and shaping, the roadway would be 
surfaced with subballast material excavated, with surface management 
agency permission, from scoria deposits along the route; trucked to 
a rock crusher and screening plant; and hauled to the completed rail- 
road bed. Although the primary use of scoria would be as subballast, 
ancillary facilities such as access roads, grade crossings, under- 
passes, and staging areas would require gravel for surfacing. The 
total project demand for scoria and gravel for all uses associated 


with railroad construction would be approximately 160,000 cubic yards. 


Following subballast placement, the track, welded into 2,000-foot 
sections at the plant site and transported to the construction area, 
would be laid and final welds made, and the final or primary ballast, 
consisting of crushed rock from local sources, would be installed and 


tamped. 
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Typical cut and fill sections are shown in Figure 1.4-27. 
Typical road crossing configurations and culvert designs are 


illustrated in Figures 1.4-28 and 1.4-29, respectively. 


Railroad Operations. Coal handling would become the responsibility 
of WyCoalGas, Inc., as soon as the coal was loaded into railcars at 
the mine. Four identical unit trains, each with two electric 
locomotive units and thirty-one 100-ton capacity bottom—dump railcars, 
would be used to haul the coal. A single unit train would therefore 
carry 3,100 tons of coal. Train units would be kept together, and 
used solely for transporting coal between the mine and the plant. 
During periods when ambient temperature was above freezing, thus 
allowing the wet process ash to be easily handled, the ash would be 
returned by train to be buried at the mine during the reclamation 
process; ash would be transported in separate rail cars designated for 


this purpose. 


A unit train would be approximately 1,900 feet long. Trains 
would operate at an average speed of 35 miles per hour, passing a 
given point in approximately 40 seconds. The proposed rail line would 
have three passing sidings at roughly equal intervals along the route. 
A train would be dispatched every 2 hours from the mine. Four trains 
working on an 8-hour cycle (i.e., three trips per day), 6 days per 
week, 50 weeks per year would transport 11,160,000 tons per year of 


coal to the gasification plant. 


Herbicides would be sprayed to control vegetation.on a 12-foot 
corridor centered on the roadbed; spraying would conform to applicable 
regulations and to all provisions of the right-of-way permit or 
easement. Where necessary to prevent fires, grass in the right-of-way 


would be mowed; it is not anticipated that the entire right-of-way 
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Figure 3-5—4— 14-27 
TYPICAL CUT AND FILL SECTIONS 


1-39 






4 } a 
44 


P : ‘ a 
| . r t . at 
] age +7 J | doaaT ; Te alll a : 
d ‘ : ; | 
' \ roa ; i hiss ; : = ‘os 
ae | Pe ene ena sor seal Pl 43 *. 


Tay , : ql +e * 4 s 7 
x - ; x | 
: aes ; ; : Lo . a ee ttt ic ty fae 5 misty OO a ja 
i ; a & hs A f mange. 2s pan et iain meee em ma ep rrr > a Dy 


Ai an ee Fea ing we 
| 


} af 

i¢ 

7 
i 
" , 

r 

t 

' 
‘ 
, 
yi . 
—w a “ = 
Pd 
how — ~ - _~ 
ye . 
# 
pi, \\ 
eo » 
ra 4 wdtei » } 7 
. a atin | ‘ fot 
Ws , : 
At 
A = ' * 
r. 
‘sd nt 
Ya ince, 
re % 
y ‘ y 
rei Ky 
4% 
I 
i 
—« 
5 
, 
i 


af 


ir, " ue 
Y » \ ahah wotinoge act, iit she } 
GIT 2 1477 QUA TID JADIIYT ae 




















. ee | 
rae <UL BAG AGI 
— | oF RoA (SS) 
: h: | hoa de dott Doe “oho 
1 The TYPE Bw ie = ele 
if : 
—- IF REQ’O 


ail : 
= 


(TYPIKAL 


CULVERT (4 ee q 
ae | 
| id 


— 1 4o! 
\ 

Cy 15.5° OR 24.0 CROSSING IN CUT 
CO 3 
a 
. 3 
Nu 
CUVER <s) 7 3 
Citweae5 Yniet 2 OTnace zy 





15.5' OR 24.0 CROSSING ON FILL 





Frqute it -28 


Propose & 





NOTES would 

1. CROSDOING| PROTECTION emep BE 
Ag KECOMMENHPEP BY THE SKEA 
MAHL OF KECOMMENHDPED PRLCTICE, 
LHLESS OTHERWISE REQUIRED, 


“Typical Rood Ne 


in 7 a? ¢7_ Tog 
re. eve eal a4 A, aa 
Y 7 












eu 





td A Al pe 
* de ie ney" 
nis at Mee ; 
a i =e Le . : ae, aap oy 
i , ae Ay ) * Ah 2 ot | 
p' ‘we y he a P 






o feote ae 


niex, Pag. IN 





Fa ae ceczene end 












* 


AljTACHmM ENT 2£ 








NATURAL onceam eer SS = = oe 









TYPICAL ARCH CULVERT 
FOK WATE ¢ ANIMAL CKOSSINGS : 
— ; END VIEW TYPICAL HEADWALL 
eee 
Ca a ae ) 
ee am 4 aD Ae! 
TO A9% 


AETERNSTE Fire 
BACKFILL SECTION 


7. FDU Tre ot 


COrMon ftir 








EXIST OKO To Of 
ALARED CYUUPTEP 
AN? FIKIFT RA AY, 
_ ReQuicer 


TYPICAL PIPE INSTALLATION 
IN COMMON FILL 








IVPICAL CORKUGATED METAL PIPE CULVERT 






| 








ELEC ie) 2 4 'E “i | 





weet). 
ee _ ” : 


~~ — 
eee i 
~ — 


&> 


Sete a & ears 
_ _ 7 
- — - 
- 


ra 
H ; 
oo oe 
“> 
b 
ad t 
= 
: : 
} 
rae | 
y a ® 
ae ed 
‘2 
f 
7 
s i) 
e* a 
q y 
f 
i 
i 


es = + ip 


ng 5 av rene ‘ ” ig ne ivan Gf, 
AE SG bes a ising ee meemurse* vf 
Mee = OO ae man J | 
i Tal! ¢ 7 ms Bf 


ef 





WYEIS.1 (II) - 43 


would have to be mowed for week control. The railroad would be fenced 
only where required by regulation or at private landowners' request; 


the remainder of the railroad line would be left as open range. 


Rochelle Mine 

At full production, the proposed gasification plant would require 
approximately 10.2 million tons of coal per year. However, coal 
mining and handling would produce fines that cannot be used in the 
Lurgi gasification process. Consequently, a total of approximately 


10.8 million tons of coal must be supplied to the plant each year. 


Coal for the plant would be furnished entirely from the proposed 
Rochelle Mine to be located in southeastern Campbell County 
approximately 40 miles north of the plant site. While the mine is 
dedicated to this project, Rochelle Coal Company would develop the 
reserves independently of the plant in the event it is not 
constructed. The coal would be sold as steam coal to a yet 
undetermined market. The coal would be shipped to market by unit 
train on the Burlington Northern (BN) railroad. The rail spur 
identified in Section 1.7 of this Chapter would be constructed by 
Rochelle Coal Company to connect the mine to the existing BN rail 


line. 


The Rochelle Mine permit area boundary encompasses 6,660 acres. 
Of this total, approximately 5,210 acres would be disturbed over the 
life of the mine. Most of the land within the permit area is covered 
by Federal Coal Lease No. W-0321779 (Table 1.4-18). The remaining 
land in the area is privately owned. Figures 1.4-30 and 1.4-31 show 
surface and coal ownership or control, respectively, for the permit 


area. 


Coal Reserves. Approximately 400 to 500 million tons of recoverable 
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TABLE 1.4-18 


AREA AFFECTED BY ROCHELLE COAL MINE 
FEDERAL COAL LEASE NO. W-0321779 


——— 


Township Range Section Affected Portions 
| ae BO Ae B.S ee 2 Le > a Se 
T. 41 N. R. 69 W. 6 A112 
7 LOts oo 2, 35, 
NE-1/4, 
E-1/2 W-1/2, 
W-1/2 SE-1/4 
18 E-1/2 NW-1/4, 
W-1/2 NE1/4 
R. 70 W. 1 E-1/2, 
E-1/2 W-1/2, 
SW-1/4 SwW-1/4 
z S-1/2 S-1/2 
3 S-1/2 s-1/2 
10 N-1/2, 
N-1/2 SE-1/4 
ll N-1/2, 
NE-1/4 SE-1/4 
12 NE-1/4, 
W-1/2, 


N-1/2 SE-1/4, 
SE-1/4 SE-1/4 


T. 42 N. R. 69 W. 30 S-1/2 s-1/2 
31 All 
R. 70 W. 25 S-1/2 s-1/2 
36 a1? 


a ae a ee) eee 


*The W1/2 W1/2 is being purchased from Mary Rapelye under Agreement 
No. 455-012. 


Leased from the state of Wyoming under Lease No. 0-26749. 
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stippable coal reserves are estimated to underlie the Rochelle Mine 
permit area (assumes an in-place coal density of 1,740 tons per 
acre-foot). The coal is located primarily in the Roland seam (Figures 
1.4-32 and 1.4-33) with some overlying riders. The seam thickness 
ranges from 20 to 78 feet and averages 66 feet. Coal thickness and 
quality is extremely variable along a burn wedge on the southern and 
eastern perimeter of the mine area. Overburden thickness averages 134 


feet. 


Run-of-mine coal in the permit area has an average energy content 
of approximately 8,500 Btu/lb and an average sulfur content of 0.4 
percent. Table 1.4-19 lists pertinent properties of the coal. Since 
the coal would not be washed prior to gasification, the table 


indicates its properties as it would enter the plant. 


Mine Construction. Figure 1.4-34 provides a detailed schedule for 
mine construction. Mine life (including construction time) would be 
32 years for the purpose of this project; however, coal reserves allow 
a 42-year life at 11 million tons of annual production. coal reserves 


in excess of plant requirements would be sold as steam coal. 


Prior to construction of any mine facilities, topsoil would be 
removed and stockpiled. This soil would be used for reclamation as 


outlined in Appendix A-1. 


Topsoil would be removed to the depth specified in a topsoil 
stripping map (refer to the Project Description Technical Report). 
Soil from areas that would be disturbed for the life of the mine or 
| permanently (i.e., access road, support facilities, and Knapp Draw 
diversion) would be stockpiled in section 15. During the initial 
phase of mining before reclamation begins, topsoil removed from the 


pit area would also be stored in this section. 
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TABLE 1.4-19 


ROLAND COAL ANALYSIS, ROCHELLE MINE : 
Sere 
Proximate Analysis Typical Range 


Value 


GTS aEReeaTavars? cease geen Ae SR US al Le 


(As Received) 





Moisture 27443 25.5 30.5 
Ash 5221 4.0 8.0 
Volatile 31.96 28.5 36.5 
Fixed Carbon 35.40 a1D 39.5 
Btu/1b 8,520 8,150 8,900 
Sulfur 0.24 0.2 0.6 
Sulfur Forms Dry Basis 
Pyritic 0.02 0.0 0.1 
Sulfate 0.01 0.0 0.1 
Organic 0.30 0.2 0.5 
Water Soluble Alkalies 
Na,0 0.147 0.100 0.200 
K,0 0.007 0.000 0.025 
Equilibrium Moisture 24.43 ode 25.5 
Ultimate Analysis Dry Basis 
Carbon 67.92 64.0 74.0 
Hydrogen 4.55 Bite 6.0 
Nitrogen 0.92 0.7 1 os 
Chlorine 0.06 0.0 OLS 
Sulfur 0.33 it 0.8 
Ash 7.18 5.9 10.4 
Oxygen 19.04 16.0 21.0 
Sag acne ae a nsarelitlaLaiiaaLiOAP ete td ce 0), Din EAs ES Sees Se 


Source: Rochelle Coal Company (analysis presented December 2, 1980). 


Indicated ranges based on 95 percent of the samples from approximately 
10,000 ton shipments sampled at the mine in accordance with ASTM 
Standards. All analyses are subject to revision due to additional 
coring, conditions specified in the coal supply agreement, actual 
operating conditions at time of mining, type of preparation at time of 
mining, or federal and state regulations. Analysis intended for 
informational purposes only. Assumptions: 1) Equilibrium Moisture 


plus 3.0% for production moisture. 2) 3 inches of extraneous material 
added. 
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The following procedures would be used for all topsoil 


stockpiles: 
e All slopes would be 3:1 or less 


e All stockpiles higher than 50 feet would be benched in 
50-foot lifts with check dams to retard runoff 


e. Bypass ditches would be constructed, where necessary, to 


divert runoff around stockpiles 


e Stockpiles would be clearly identified with signs at all 


access points 


e All piles would be monitored for erosion, and where 


necessary, scarified, mulched, and seeded 


e All piles would have ditches, berms, or ponds to preserve 


topsoil and contain runoff 


Any stockpiles remaining in place less than one year would not be 
vegetated. The surfaces of these piles would be left in a roughened 
condition to retard wind and water erosion. Topsoil stockpiles left 
in place longer than one year would be seeded with a quick-growing 


grass species. 


Primary access to the mine would be from State Highway 59, 
approximately eight miles south of Reno Junction; east along the Reno 
County road; south and east along Piney Canyon Road; and southeast 
along a 30-foot-wide, 5.3-mile access road to be completed into the 


permit area. All roads on this primary access route from the mine to 
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State Highway 59 would be paved with a chip-and-seal surface to 
secondary highway standards. Haul roads and ramps would be 
constructed as required to active mining areas during operation. 

Haul, access, and light-duty (i.e., roads providing occassional access 
to power lines, survey markers, data collection points, and premining 


drilling sites) road specifications are outlined in Table 1.4-20. 


Road surfaces would be graded to minimize dust and mud. Culverts 
with a minimum diameter of 24 inches would be installed where 
significant drainages are crossed. Active haul roads would be sprayed 
with water to suppress dust. A chemical dust suppressant or binder 


would be applied to roads in use for more than 6 months. 


The railroad terminal loop at the mine (Figure 1.4-35) 
would be constructed according to the procedures described for 
the electric railroad above. The proposed location of the loop and 
adjacent line in the Porcupine Creek valley was dictatd by the 


following constraints. 
e Railroad should not be located over recoverable coal 
e Grades must not exceed 1 percent compensated for curvation 


e Loop curvature must be less than 7.5° on the loaded site and 


8° on the empty side, without excessive cut and fill 


Railroad must avoid eagle roosts and nests in the valley 


The location of the loop would require diversion of Porcupine Creek, 


as described below. 


A short siding would be constructed off the rail loop (Figure 
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TABLE 1.4-20 


ROAD DESIGN SPECIFICATIONS, ROCHELLE MINE 





s mis Haul Access Light Use 
Key Description Roads Road Roads 
SO ea ee li a ANE! Tel sg en Ne a OR Ee 
a. Lane edge to ditch centerline 8-12' 8-12' 2} 

Bs Width of driving surface 80' 30-60 10' 
¢. Cross slope 24h: 1lv 24h:lv 24h: lv 
d. Combined surface plus sabbase” 12-48" 12-48" variable 
e. Ditch out slope (angle of re- 

pose in rock - 0.25h:lv) (MAX) 1.5h:lv 1.5h:lv Y.5hi ly 
1, Depth at ditch center lanee -- -- -- 
g. Ditch slope adjacent to roadway 2h:lv 2h:lv 2h:lv 
h. Extra road width for safety 

berm (if required) 20' 12 none 
Le Safety berm height is rolling 

radius of largest tire 5f 3) none 
j- Berm support (subbase material) scoria N/A N/A 
k. Fill slope (MAX) 2h:lv 2h:lv 2h:lv 
1. Fill bench when slope exceeds 1:1 N/A N/A N/A 


Source: U.S. Bureau of Mines Circular 8758, "Design of Surface Mine Haul Roads- 
A Manual." 


pRefer to Figure 3.4-9. 
To be determined by site-specific conditions. 
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1.4-35) to facilitate unloading of ash from the plant. The siding 
would be equipped with a dump hopper beneath the rail connected by a 


36-inch wide convey to a storage silo. 


The following support facilities would be constructed at the mine 
(Figure 1.4-35): 


e office building 

e central warehouse 

e shower and change room 

e mechanical and electrical shop and yard 
e truck and tractor repair shop 

e truck maintenance area 

e fueling station 

e ash handling facilities 


e coal loadout facilities 


Prior to actual construction activities, a staging area would be 
cleared of vegetation and other obstacles for temporary offices and 
construction materials storage. Construction materials would move to 
the staging area largely by truck from Casper along U.S. Highway 87 
and State Highway 387, and from Gillette along State Highway 59. 


All foundations would be constructed of reinforced concrete. 
Concrete work would be in accordance with Standard Specifications of 
the American Concrete Institute (ACI-38-71). All steel structures 
would be designed, fabricated,and erected in accordance with Standard 
Specifications for Structural Steel for buildings as adopted by the 
American Institute of Steel Construction. Structures would be 
designed on the basis of the American National Standard for structures 
in this geographical location (A.S.A. A58.1-1972) for a 50-year mean 


recurrence interval for snow and wind. 
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Before, during, and after mining operations, surface water flow 
would be controlled in order to minimize impacts to water quality and 
quantity. This control would be accomplished by berms, channels, and 
culverts constructed to direct flow away from mining facilities and 
activities, where this is feasible, and ditches and sedimentation 
ponds to collect, clarify, and discharge flows that cannot be 
diverted. Design details have been developed for control facilities 
to be used during mining years 1 through 5 (Figure 1.4-37). These 


controls are discussed briefly below. 


Porcupine Creek Diversion: a channel, approximately 8 miles 
long, to direct Porcupine Creek around the proposed railroad 
loop. This would be a temporary feature, to be filled, graded, 


and reclaimed at the conclusion of mining. 


Peabody Draw Diversion: a channel and berm, approximately 3/4 
mile long, to direct Peabody Draw away from the conveyor 


corridor. This would be a temporary structure. 


Knapp Draw Diversion: a channel, approximately 4 miles long, 
to direct Knapp Draw away from the active mining area. This 
would be a permanent feature, eventually forming the post-mining 


channel for Knapp Draw. 


Sedimentation Ponds: there would be 10 excavated reservoirs, 
nine of which would be temporary, and one permanent. A111 would 
collect runoff diverted by ditch from the mining and post-mining 
area, until the surface has been revegetated. In addition, 
Reservoir SP-1 (Figure 1.4-37) would collect water pumped from 
the mine pit, and washdown from the coal and ash handling 


facilities. This reservoir would be left intact at the 









i | rat’ sedaw esate 


hepa v 
cal Yaidaup ies aw Os ibis 
oad ihenauds pared 
ba wokehtg int gist 

Bea: a0 its emai bs 9 hare 
Py 7 . -) demreree Sil) ww) 
my | aghabetieoad towados to) 

WR dala Aaa a 


tug c 





Lim @ Ylotumbwowoira 


% 
x 

a + FPR, , yt h pm ar ni ¥ ws a Sion ra yr 

hes uh No) VAN | 4 ‘oe eye ued Sean Re alate hoa 


Wel 


OVE Ylodtgmimosqgs yacrad 


ie vig i , wink a | > a 
Atta) iid FOREVONO HOF i it 
J 

ity os a} — 
east tee errs 





a CaN) ee atone, + 


yp ee etn CLh, «ROW goioke wv) 


bi etdeualmmey ang, mek 








i) bivow AYA, sane 794 PHO baw .KeRIoqued of bitoy H al to sein 
ue Nea ih gabchetnag, ‘bot paint tia wiog fl fannie Yo batane ribs Se eaves 


aed ba ot 


ent Lagmag 3 





nitaemnae aetsie rests 
wae at pie, 
betting Te 


om RN het 


{ 4) 
CBW WET ND se eal ‘e7 Aaa’ olkm, ge ut 


Viantaaixns 
Mey 


gatiere? el Lexy denee 
9s Ee “atipeaes Sasevincane Od ott Alban 


pba tted oy: os 
deal fon biidsore. ba “Ps 












ot sobre: ni bette | 
1EODIS od bili Lontnos er Seataiates slr 
b teen hi od ‘betonxdenos waxevins 


ae 


{ Siwmnd ap “otal orteaiw wok 


Sora 


kh patedpeah furs Riconend stash ton ae 






% 4 ar: Bp 42 


























sof 









then saa f 


anna? goinew otek baas of a 
o 





wolod iter Begease! th o28 ake 
{ Hh A 
Cae e o 2 i e [ 1, a 
Pane: OB Sau AS Aan) eateuanos iy ie 
= F Tie | no 
4 a) ¥ fe % «4 a j q iis 
MEO) | Beeld eset, AR Sn OR: ‘gine 


mens 
qoat : 


Tinie? 6) aa blvew aeay 


Bs > Batudo lon bas @ 


205 Bx EG wat vibe deat 


oth Mt 


coe? Te, iow whet ssobiraee 
ie 
+ 
VOIR) Fass katte ie 
‘ , 4 
ute ot vin ee as 4 : 
: | 


el 7. x. nur Uae y  cibens aia 
autt a. PES Y Er eT ut Sea {i a ee 


downth ot id 
oe 


Pe aE rye od bkwow y 
™ 


nS 
WAIN qe aad i camads) mat 





eo ars ee 
254 et » (Ad ae 
5 ‘ 


Mined ns 


noad 





(TOBE REVISED 





ee oT 
i ¥ 
‘ 
” i} 


t 
\ 


ao 


1 





Figuve +37 Sw Face Water Cortre’ Rochelle Mine. 


I- 1 O% 


an ity 
=? el ie 
i 
io sae f ; 
Pra vy aa 4 ee ry DOE, MD wae A Aen , ‘ 
KY Baus aN Rates bate nian ta eg or a teeters Si yeas me a LAI Nl 


f n ‘AL 
Det Meu eg ee \ 
5 Saal Tie © 


presi ois wm " a 
we v ‘ 


pes t 1 ae 
a aie. Abeer g FT ) 
“ LPL 


pt 


te 


TR te rine 


” 
re a 


i i 
Rei) 


ee 





WYEIS.1 (II) - 49 


completion of mining, to replace a private stock pond that would 
be removed during mine development. In the course of normal mine 
Operation, the collected runoff in all 10 ponds would be settled 
and pumped to the adjacent draws listed in Table 1.4-21; 

accumulated sediment would be dredged and buried along with mine 


spoil. 


The primary design features of the surface water control struc- 


tures are as follows: 


e Sediment Ponds: 

e Minimum storage volume greater than 3 years sediment 
accumulation plus runoff volume from a 10-year, 24-hour 
storm. 

e No discharge from the pond during a 10-year, 24-hour 
storm. 

e Emergency spillways capable of passing peak flow from a 


25-year, 24-hour storm. 


e Temporary Drainage Ditches: 
e Backfill area ditches to carry peak flow from a 10-year, 


24-hour storm; facilities area ditches to carry peak flow 
from a 25-year thunderstorm. 
e Flow velocity less than 3 feet per second on erodable 
soils. 
e Permanent Diversion Ditches: 
e To pass runoff from a 100-year thunderstorm. 
e Excavated in bedrock to prevent excessive erosion. 


e To mimic essential pre-mining morphology. 


e Culverts: 


e Pass runoff from a 25-year, l-hour thunderstorm without 
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Table 1.4-21 


SEDIMENTATION PONDS AND DISCHARGE LOCATIONS, 
ROCHELLE MINE 


Reservoir Designation Discharged to : 
SP-1 Red Draw 
SP-2 Deer Mouse Draw 
SP-3 Badger Draw 
SP-4 Badger Draw 
SP-5 Jackalope Draw 
SP-6 Skunk Draw 
SP-7 Red Fox Draw 
SP-8 Coyote Draw 
SP-9 Rattlesnake Draw 
SP-10 Peabody Draw 
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impounding water at the upstream end, and from a 100-year, 
24-hour precipitation event, if warranted for certain 
facilities. 

e To have erosion protection at discharge point if velocity 


exceeds 6 feet per second in a 25-year, l-hour event. 


Heavy mining equipment, particularly electric shovels and large- 
capacity haulers for overburden and coal, would be brought in sections 
to the mine site. Equipment would be assembled on a site near the 
mine buildings, and moved to the initial mining area several months in 
advance of the beginning of coal production, to allow time for equip- 


ment checks and initial topsoil and overburden removal. 


Mine Operation. For the purpose of the EIS, mine operation would 
begin in the second year of mine development. In that year, the 
permanent diversion of Knapp Draw would begin; and an overburden 
stockpile site (OSP-2, Figure 1.4-38) would be stripped of topsoil; 
haul roads would be developed to link these areas with the initial 
topsoil storage area; and topsoil stripping would begin over areas to 
be initially mined. In year 3, another overburden stockpile area 
(OSP-1) would be cleared of topsoil, and overburden removal would have 
commenced with the initial "boxcut" in the southwest corner of the 
South Block. By year 4, coal extraction would have begun and all 
mining operations would be advancing eastward through the South Block. 
In this year overburden backfilling would also begin in the sections 
first mined. Reclamation would begin on mined areas by year 6, and 


would closely follow mining activites until operations are terminated. 


As the South Block nears completion in year 22, coal extraction 
would begin in the southwest corner of the North Block. Since this 
area would have been previously excavated in years 14, 15, and 16, a 


second boxcut would be avoided by leaving the adjacent pit only 


Peau 














: ak Pa aie r nh 
‘a er sini at) nis, bilo ve | 
: “a al wr baie sone uw he! wekanate aay 3 : 







he Latin 1 oth spats 7 not it 3 OH soieate | 
hoe a aR wig gaia tht baooan ‘tow a0 8 sboaane 






is 


ci i : 


; , * i 1 a : ‘ i 4 t i ya glavoes ea. 5 i 7 he wh mes eri t es BY. , Sire mg npe » pointe: Pod i 

| i Me : th | ; : . oes eh gv ; giimawcored wT 2dr 4 laws Sate aeb ita ee: 0% evelond ‘eaineg 
ny lt ae aa rir \ We 4 | | 
as 7 Vii Vee ae pee ct bei oars ad bivow greg jhupt nah ouim eer: le, 


‘ | Yat WORE el a? a ead iD . ue “ * rn ve 
be ‘ ie Avie | ee a baad laveray aoe aetate fefaiaz « i OF Os we” ‘bee «egatblind on. ; 
i ply : yah 1 Aone : } 7 LP as th 
A) Py MA al st ny derpia 4% avis wolin ot ,evitacbery Leen De ek vahgad odd te ncn 


dake: hi ' - t i a i Ey) | " rarer y | beterd 2 WYO. 2s We pees Les shes bas sitvada no " 7 


‘oy! i ah o" i wD j 
Mi ! beet | | i ! : ; fs ” 
























4 | n 
rire i : { 1 y j i ‘ i é 

we te 1d hie a) Wy, So eh i alata! "aha fly 0 A I an oes 4 ai 
i" Pec amber te ty jis stage Pe ESSA OS Oe 9 ae A lt ae PE? eT ae apoisex 9 ay 
ra [k F , i j , 


ni A aR ne uy re a, at ay r Le ad 4 ae | HM ¥ re Pee ¢ i ye ) lee iia Ain * ar? a Ste woe att iti nied Sk 
Ae, ie iT je TOTO He OM (AES Diy WHAT oye ch 20 aoe 1wvib saawawroq 


yy os oN ae ‘icabens De beenyperae od fivew (ote b epeard Go 30) gaia stigdoode . 

ir 1 ; < k , P : ie Lin . : ; 3 : ; 

ibe eet ee te ea i f : ot P . ‘ | . ' 

We he i Aei22n) ee disw aaow peeds Acel OF Roce emep ad bivow ‘DaOT ioe a 

a hu ae } aT i ; ? 
WOO eh i ie eet Dine ect e Leet Bae ote pgexo tn » Lioag 3 i 


ni Waive ae | nem eisguoote dwbandaavo wedtors ,f taey) ai beaker eifsising, od 
ag iw y a Y, if pid biwuw | BP OdeD bheits 9 yavn bes, Leon Fo hs rats ‘ gat blvow (20) 
Mi eh) th) eS edt tp water Poe iwce ort yao Fodiebnet wih aie boomimoa 
" ae ae te aaah ei i ik awed aya Dooney absruwtinn Deas .o TOY a tool dtyo8 


4) Doe seu) at, ; a eas 
; : i 4 Pi Y Lar © ‘at a , a ss nh * wae " J od ’ 4 p 0 
We Raed ay vale OG 4 % jase eek x hel CF VIS IOGa Boose vhen wa 


} i / laoade it ey ae : at 73" i ee AS ww by ogee neice ¢ ‘ f 3 * Med , 4) rf beet éxev0 sany ids» 
i ie bit nt eg, xa onan 996 hem. kat ee mn dt hunk # au) Aohtenat git w be. ake ae 
ie it j ' Serra 


‘ " i ‘ pe i wy | be atnad bas tot oh aaoks seg ti aed gates nt wits en wot tot eonols ste 


ny ue ' te aa Pere " dnoa «is ano i ime bearers are, TT saa stav0d aus oe 
is) a j : , yee bd aan stole etn wales 9 tunzoD iwund ial band abe 








: SES a 
r 


e UMT BY 


BANC 
YEARS 


Ges 


DISTURBANCE WMT 
(ULTIMATE) 


i 
: 
é 


aoe Se, 












a 


af 


et 


ae: Le ay ska AY iy AR YS 
ea HN) NARS EN 
le 4 Med ae MW, 
“al CORALESS, 
\ 


t 
\ DesT apace 


» Bauance 
om ts 

















a ‘okay Ale 






ees Shy zp Ac\, polis 
Alor Ont dR wom A NY 
Carat i ee ae TS ae a Tene mi mr Tee thes 
Reese ee ho Bhd dire ret. 6 Shales ths ie 7 tHlabes ob DisMawen New Galera 


Paar hut ade 


+ yey ptr Gy 


ue | 
ye 
Be i. Bs ey LB hee ; 
ror an Vleet raga) tne lteter 
ade 4 c 


44 


Foi fi, : , 
eee erie pe thy 4 a ar oT ek We Ps ; i ( 
wits Bela ity mae o o tdi pedal ap ee te 
a RE ey eo ey a Se ; Fameiics Br 


Sh gh : ‘ Ds | 
Sak meaieed oe ari 0 


mate te a ga ip ey als 


a 


PNA Us 
Oy 
5 


ars 


? 


neat ee 


is 
A 
\ 
i 
i, 


i 


ict cH we 


yon usalna sma: 


a es oe 
ele a 


Ba 


Eat 
da aay. 
hier rin 


oe 





WYEIS.1 (II) - 5l 


partially filled, and temporarily revegetated. Overburden along the 
entire North Block-South Block interface would be handled a second 
time when the North Block is mined. Temporary reclamation measures 


form this area are outlined in Appendix A-l. 


Because the North Block is approximately 2 miles wide, it would 
be split into 3 segments or "panels," oriented north-south, which 


would be mined consecutively, progressing as shown in Figure 1.4-38. 


During the entire mining process, a total of six overburden 
stockpiles would be developed in prearranged locations, and would grow 
and shrink depending on the relationship between excavated material 
and the area immediately available for backfilling. This procedure is 


explained in more detail below. 


Table 1.4-22 lists the major equipment that would be needed for 
mining and reclamation activities during the first 5 years of 
operation. The use of the manufacturer's name is for illustrative 
purposes only, and does not signify any intent to use these specific 


brands or models. 


Topsoil Removal and Replacement. As discussed under mine 


construction, topsoil removed from pit areas in the initial years of 
mining would be stockpiled. As mining progresses, topsoil removed 
from a new portion of the pit would be immediately spread over mined 


out areas that have been backfilled with overburden (Figure 1.4-40). 


Prior to removal, topsoil would be cleared of vegetation and 
recovery depth stakes would be set. The topsoil would generally be 
removed with self-loading scrapers and bulldozers. Where the material 


is of sufficient thickness and the A and B horizons are 
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TABLE 1.4-22 


MINING AND RECLAMATION EQUIPMENT, ROCHELLE MINE 
(Initial Five-Year Period) 


————EE——————————————————_————— SS 


Maximum Number 





Item Required 
Bucyrus Erie 295B Coal Shovels 2 
Bucyrus Erie 295B Overburden Shovels 2 
Robbins RR 11 Drills 2 
Ingersoll-Rand D-5000 Drill 1 
120-Ton Rear-Dump Coal Haulers LS 
150-Ton Rear-Dump Overburden Haulers 10 
D9 Tractor Dozers 4 
Clark 300HP Rubber-Tire Dozers 3 
12-16 yd. Front-End Loader 1 
25-30 yd Twin Engine Scrapers 3 
Cat 16 Motor Graders (Patrol) 3 
16,000 Gallon Water Trucks 2 
100-Ton Tractor with Low Boy ; 
Ford F-600 Utility Trucks 3 
Ford LNT 800 & 8000 Service Trucks x} 
Link Belt HG-238A Crane (140 Tons) 1 
Light Duty Vehicles 21 
Fork Lift (10 Ton) 1 
Farm Tractor with Reclamation Equipment 1 
Utility Tractor/Backhoe 1 
Cherry Pickers (15 Ton & 35 Ton) 2 


Note: Manufacturer designation is given only for size-type explana- 
tion; any item may be replaced by a comparable model at the 
time of purchase. 
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distinguishable, an attempt would be make to segregate the two 
horizons when the soil is to be immediately replaced elsewhere. 


Soils less than 6 inches deep would be considered nonrecoverable. 


Although the clayey-textured soil which presently covers the 
playas in the northern portion of the mine is considered unsuitable 
as a growth medium, this material would be salvaged and stored in a 
separate stockpile in section 25. These clayey soils would be 


replaced as part of playa reconstruction. 


Overburden Removal and Replacement. The truck and shovel 
mining method proposed for the project can selectively mine and place 
overburden material; therefore, material not suited to plant growth 
can be buried in the backfill. To ensure that suitable overburden is 
placed in the top 8 feet of the backfill, a sampling program would be 


maintained. 


For purposes of this program, the overburden would be classified 
as either scoria; overburden chemically and physically suitable as a 
root-zone medium, as defined by the Wyoming Department of 
Environmental Quality; or unsuitable overburden. Scoria is easily 
recognized by its red color and its texture. The remaining overburden 
would be tested prior to overburden stripping by sampling one hole 


every 40 acres and analyzing the drill cuttings on 10-foot intervals. 


The effectiveness of this overburden sampling procedure would in 
turn be assessed by a backfill sampling procedure, in which holes 
would be drilled in the replaced overburden, on 500-foot centers, just 
prior to topsoil placement. Each 8-foot sample hole would be split 
into two 4-foot intervals to be analyzed for boron, molybdenum, 
electrical conductivity, sodium absorption ratio, pH, and texture. If 


unsuitable overburden is found in the top 8 feet of the regraded soil, 
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the following steps would be taken: 


e The area around the suspect hole would be sampled on a closer 


spacing; 


e If the problem is related to pH, chemical amendments such as 


lime or fly ash would be added; 
e The suspect area would be deep ripped and regraded; and, 


e If none of the above solve the problem, the Wyoming Land 
Quality Division would be notified and an acceptable 


alternative procedure developed. 


An adequate quantity of topsoil would be recovered to 
subsequently replace an average of 18 inches of soil over all areas 
disturbed by mining. Whenever possible, the organic-rich top layer 
would be replaced in the upper lift. Before topsoil is spread on a 
regraded area, the surface would be scarified by deep ripping along 
the contour, to minimize erosion and instability. Graders and farm 
equipment would be used to finish topsoil replacement; the 


redistributed topsoil would be reclaimed as outlined in Appendix A-l. 


In some cases, it may be necessary to loosen the overburden by 
blasting. During full production, overburden blasting would be done 
approximately five times per week. ANFO, a mixture of pelletized 
ammonium nitrate and diesel oil, would be used for all overburden and 
coal blasting. ANFO would be prepared onsite and delivered to the 
blast area in trucks equipped for the purpose. Nonelectric detonating 
cord, which is moisture resistant and relatively insensitive to shock 
and friction, would be used with a single detonator cap for each 


blast. 
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All blasting operations would be in compliance with local, state, 
and federal laws and regulations pertaining to the storage, handling, 
preparation, and use of explosives. In particular, the following 


regulations would be observed: 


e Wyoming Department of Environmental Quality, Land Quality 
Division, Rules of Practice and Procedure, Chapter VI, 


"Blasting for Surface Coal Mining Operations." 


e 30 CFR Sections 15, 16, 17, 55.6, and 77.1300 through 1308 


(U.S. Mine Safety and Health Administration regulations). 


e 27 CFR Part 181, "Commerce in Explosives," by the Bureau of 
Alcohol, Tobacco Products and Firearms of the U.S. 


Department of the Treasury. 


Following blasting, overburden would usually be loaded by ee be 
electric-powered shovels into 150-ton capacity diesel-powered haulers. 
When overburden cannot be used immediately to backfill mined out 
portions of the pit, it would be stored in one of six overburden 


stockpiles (Figure 1.4-41). 


Whenever practical, overburden would be hauled directly from one 
end of the pit to the other, and dumped in several lifts. A distance 
of at least 200 feet would separate the active coal face and the 
lowest backfill lift. Although the number and height of these lifts 
would vary with conditions, specific requirements apply to two of 


them: 


e The top lift would be composed of suitable overburden 


material (as defined previously), to a minimum depth of 8 
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feet; and, 


@ One additional lift would be constructed above the 
postmining ground-water level and below the final lift, for 
the disposal of ash from the gasification plant and for the 


disposal of potentially unsuitable overburden. 


After topsoil has been removed, overburden vould be stipped in 
benches with a maximum height of 50 feet. In general, the South Block 
would require three benches and the North Block four. Benches may be 
split to selectively handle material targeted by the overburden 
sampling program described above. Approximately 225 feet of working 


room would be maintained between each bench. 


Overburden haulers would back up near the edge of the selected 
lift and dump their loads. Bulldozers would periodically push the 
spoil over the edge of the dump, extending the fill over the lift 
below and keeping the surface level and suitable for travel. When the 
backfill is found by survey to be approximately 9.5 feet below the 
proposed post-mining surface elevation, spoil would be selectively 
dumped and roughly shaped by bulldozers. The final lift, containing 
only suitable overburden, would be formed on top of this surface and 
graded to 18 inches below the post-mining elevation. After this final 
lift has been sampled and verified as a suitable root medium, the 


surface would be deep ripped, and covered with 18 inches of topsoil. 


It is Rochelle Coal Company's intention to blend the shaped soil 
into the natural topography, with no slopes steeper than 5:1. 
Consequently, highwalls would generally be reduced by excavating along 
them, and exporting excess material to the backfill in the pit. 
Highwall reduction would normally coincide with placement of the final 


backfill lift, so that the highwall reduction area and the spoil can 
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be reshaped as a unit. 


Coal Removal and Handling. Following overburden removal, the 
top of the coal would be cleaned of waste, and drilled and blasted as 
described above. Coal blasting would occur approximately 10 times a 
week. Shovels would load the fractured coal into 120-ton rear-dump 
coal haulers, which would transport it from the pit to the dump 
hopper. Because of the thickness of the Roland coal seam, these steps 
would take place on two benches, equal in height. The upper bench 
would precede the lower one by approximately 200 feet. The coal would 
be hauled out of the pits in the South Block via a center ramp through 
the backfill. In the North Block, coal would be routed through end 


openings maintained between the panels of the block. 


Coal hauled from the mine would be dumped into a 90-foot-deep 
hopper (Figure 1.4-36). The coal would then be fed through crushers 
to reduce it to 3 inches in size. Crushed coal would move by a 
72-inch-wide conveyor, 3,200 feet to one of 5 storage silos having a 
combined capacity of 75,000 tons. The silos would be linked to a 
loadout facility on the railroad loop by two 72-inch-wide, 
2,500-foot-long conveyors. When railroad cars are being loaded, the 
coal would be gravity fed onto the conveyor and into a weigh bin over 
the tracks. Before coal is discharged into individual cars, it would 


be automatically sampled and weighed. 


Ash Disposal. Because the permit area is relatively flat and 
well above the predicted post-mining ground-water level, it would 
provide a location for the disposal of fly ash, gasifier ash, and FGD 
sludge from the proposed gasification plant. This ash is not 


considered hazardour by RCRA standards. 


Because of the ash's water content and the consequent difficulty 
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of handling it in below-freezing weather, regular ash deliveries to 
the mine would only be made in warm weather. Ash would arrive in cars 
designated to this purpose and be emptied into a dump hopper beneath 
the railroad loop. A conveyor would carry the ash to a silo near the 
coal dump hopper, where it would be loaded into empty coal haulers for 


delivery to the pit backfill area. 


The proposed disposal method would be to dump the ash at the 
bottom of the top backfill lift. The ash depth at dumping locations 
would average five to seven feet. Because the backfill lift would 
continue to advance when no ash was being dumped, the ash locations 
would be randomly discontinuous. Because ash would be delivered only 
during warm weather, backfill efforts would be concentrated on lower 
lifts during cold weather, leaving a broad upper bench area for ash 
disposal. Ash disposal would not occur beneath the 100-year 
floodplain of any drainage in the proposed post-mining topography, nor 


beneath reconstructed playas or other recharge areas. 


The areal extent, depth, and location of all ash deposits would 
be reported annually to the Solid Waste Division of the Wyoming 


Department of Environmental Quality. 


Pit Dewatering. The mining pit would be dewatered by means of 
pumps sized to handle, without interruption of normal mining 
activities, a maximum inflow equal to 35 gpm plus the precipitation 
from a 10-year, 24-hour rainstorm. Under normal mining conditions, 
water would collect in low areas or in sumps, from which it would be 
pumped to Reservoir SP-1 (Figure 1.4-37). Water collected in this 
reservoir would be clarified and discharged into Red Draw. Some of 


the water may be used for dust suppression. 


Energy and Water Requirements. Space heaters, power shovels, and 
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conveyors would be electrically operated. Power would be provided by 
a local utility. Ina typical year of full production, the mine would 
require 33.5 mW of electricity. 

Approximately 3.1 million gallons of di ebel fuel (No. 2) would be 
used at the mine each year during full production. Approximately 
180,000 gallons per year of gasoline would also be used during mine 


operation. 


Mine operation would require an estimated 229,200 gallons per day 


of water. This water would be obtained from a single deep well. 


Mine Wastes. Construction waste components and disposal plans would 


be as follows: 
e Human waste: contractor-maintained portable toilets 
e Solid construction waste: permitted landfill 


e Storm runoff: NPDES-approved settling ponds and discharge 


points 
e Settling pond sediment: post-construction burial. 


Discharge would be intermittent, and there would be no heated 


effluents. 


The operational waste stream and disposal plans would be as 


follows: 


e Human waste: permitted sewage lagoon 
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Discharge 


Solid waste: permitted landfill 
Spent oil and solvents: recycled 


Storm runoff: NPDES-approved settling ponds and discharge 


points 


Settling pond sediment: burial with mine spoil at 


approximately one-year intervals. 


would be intermittent, with no heated effluents. 
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1.5 AUTHORIZING ACTIONS 


Major federal, state, and local approvals associated with envi- 
ronmental concerns that would have to be obtained before the proposed 


action could be implemented are presented below. 


Federal 

Bureau of Land Management (BLM). The BLM Wyoming State Office is 
responsible for the preparation of the environmental impact statement 
and for the issuance of grants of right-of-way (ROW) across lands 
under its jurisdiction. The ROW grants would be issued under the 
authority of Title V of the Federal Land Management Policy Act 
(FLPMA), as defined in 43 CFR 2800. WyCoalGas has submitted applica- 
tions for two right-of-way permits, serial numbers W47428 and W64644. 


Temporary use permits for additional construction space, storage 
sites, major drainage crossings, highway and railroad crossings, and 
other utility crossings would be issued from the appropriate BLM dis- 
trict office under the authority of Title V of FLPMA, as defined in 
43 CFR 2920. 


The BLM is also responsible for the issuance of an undetermined 
number of noncompetitive (negotiated) sales of mineral material (com- 
mercial fill, sand, and gravel, and other surfacing or construction 


material of common variety) under 43 CFR 3611, Noncompetitive Sales. 


Office of Surface Mining (OSM). Under the Surface Mining Control 
and Reclamation Act of 1977 (P.L. 95-87), the coal mining and recla- 
mation plan will be reviewed by OSM and the Wyoming Department of 
Environmental Quality (DEQ). Under the authority of the Mineral 
Leasing Act, as amended, the OSM approves or recommends coal mining 


actions on federal lands. 
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Geological Survey (USGS). Development, production, and coal 


resource recovery requirements in the mining permit are approved 
by USGS as stipulated in the Mineral Leasing Requirements of 1920, 
amended 1976 by the Federal Coal Leasing Act of 1978, and 30 CFR 211. 


Fish and Wildlife Service (FWS). The FWS is responsible for provid- 


ing consultation to the BLM concerning the possible effects of the 
proposed action on fish and wildlife as required by Section 10 of the 
Wildlife Coordination Act; Section 7 of the Endangered Species Act of 
1973, as amended; the Migratory Bird Treaty Act (Sec. 3, 40 Statute 
755, 16 USC 704); the Bald Eagle Act of 1940 (Title 54, Statute 250); 
and the Wild Horse and Burro Act (P.L. 92-195). Consultation on 
threatened and endangered species will be initiated and conducted 

in accordance with 50 CFR 402, Interagency Cooperation, Endangered 
Species Act of 1973. 


Forest Service (FS). In accordance with Title V of FLPMA as defined 
in 36 CFR 251, the Forest Service is responsible for issuing a special 
use permit for approximately 4.5 miles of the electric railroad right- 
of-way that would cross the Thunder Basin National Grassland. Tempo- 
rary use permits for mineral materials (e.g., fill, sand, and gravel) 
and for storage or overstripping are issued by the FS. The Forest 
Service must also review the coal mine and reclamation plan and con- 
sent to permit issuance prior to OSM and state approval as defined in 
30 CFR 741. 


Federal Energy Regulatory Commission (FERC). Under Section 7 of 


the Natural Gas Act, FERC has the authority to issue or deny a 
Certificate of Public Convenience and Necessity prior to the 
interstate sale and/or transportation of natural gas. The issuance of 


the certificate is dependent on customer service needs, project 
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financing, and design feasibility. 


Army Corps of Engineers (COE). Under Section 404 of the Clean Water 


Act of 1977 (40 CFR 122-123), implemented by COE regulations (33 CFR 
323), construction of the intake structure on the North Platte River 
and all river and stream crossings would be permitted under the 
nationwide permit for utility lines (33 CFR 323), provided that the 
conditions of this permit are met. However, the Corps does have 
discretionary authority to require individual permits for some or all 
pipeline crossings if the District Engineer determines that the 
concerns of the aquatic environment indicate a need for such action 
(33 CFR 323.4-4). 


Environmental Protection Agency (EPA). EPA's regulatory authority 
over the proposed project would be based on regulations implementing 
the Resource Conservation and Recovery Act (RCRA) of 1976. EPA has 
given authority for the state to administer federal air and water 


regulations. 


Advisory Council on Historic Preservation (ACHP). Section 106 of 


the Historic Preservation Act of 1966, as amended, requires that the 
President's Advisory Council on Historic Preservation have an 
opportunity to comment on any undertaking that affects cultural 
resources listed in or eligible for the National Register of Historic 
Places. Executive Order 11593 (Protection and Enhancement of the 
Cultural Environment) mandates that all executive branch agencies, 
bureaus, and offices (1) compile an inventory of the cultural 
resources for which they are trustee; (2) nominate all eligible 
government properties to the National Register of Historic Places; (3) 
preserve and protect their cultural resources; and (4) ensure that 
agency activities contribute to the preservation and protection of non- 


federally-owned cultural resources. The Advisory Council implements 
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these regulations through the process outlined in 36 CFR 800 


(Protection of Historic and Cultural Properties). 


State 

Wyoming Industrial Siting Council. Under the Industrial Development 
Information and Siting Act of 1975 (Wyoming Statute 35-12-101), a 
Wyoming Industrial Siting Act permit must be obtained for construction 


of all project components except the mine. 


Wyoming Department of Environmental Quality (DEQ), Air Quality 


Division. The Air Quality Division administers and enforces federal 
Prevention of Significant Deterioration (PSD) regulations, ambient air 
quality standards, federal visibility regulations and state air 
quality regulations. Under Section 21 of the Wyoming Air Quality 
Standards and Regulations, air quality permits are required for the 


construction and operation of the proposed project. 


DEQ Water Quality Division. Under Wyoming statutes 35-11-3001 (a.i) 


and 35-11-301 (a.iii), the Wyoming Water Quality Division issues a 
National Pollutant Discharge Elimination System (NPDES) permit to 
construct, install, or modify public water supplies and waste water 


facilities. 


DEQLand Quality Division. This division, with the approval of OSM, 
regulates surface coal mining and reclamation activities under the 


Surface Mining Control and Reclamation Act of 1977, the Wyoming 
Environmental Quality Act of 1973, as amended, and the Land Quality 
Rules and Regulations of 1980. 


Solid Waste Program. Approval of waste disposal facilities must be 
obtained from the solid waste management supervisor, in accordance 


with Wyoming Statute 35-11-5002. 
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Wyoming Board of Control/State Engineer. Under Wyoming Statutes 41- 


3-301, 41-3-905, and 41-4-501, the Wyoming State Engineer is 
responsible for issuing permits for appropriation of surface water and 
ground water and for constructing a dam or reservoir to impound or 


store water. 


Wyoming State Highway Commission. Permits must be obtained from the 


Wyoming Highway Commission to cross state roads. The Highway 
Commission is also responsible for issuing a utility license to 


conduct construction activities in a highway right-of-way. 


Wyoming State Historic Preservation Office (SHPO). As stipulated in 


the National Historic Preservation Act of 1966 as amended, EO 115.93, 
36 CFR 60, 36 CFR 800, and 36 CFR 1213, consultation with the SHPO is 


required on matters affecting historical and archeological resources. 


Colorado State Highway Commission. Permits must be obtained from 


the Colorado Highway Commission to cross state roads. 


Other Jurisdictions 





WyCoalGas is responsible for identifying and applying for special 
use and other permits from local and regional districts and jurisdic-— 
tions. Permits may be needed from authorities such as irrigation and 
water conservation districts, drainage districts, and counties. Other 
jurisdictions would be responsible for issuing easements and permits 


a8 appropriate. 
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1.6 INTERRELATIONSHIPS OF PROPOSED ACTION WITH OTHER PLANNED PROJECTS 


Existing and future private energy- and resource-related projects 
whose areas of influence may overlap with that of the proposed project 
were considered in this EIS (Tables 1.6-1 and 1.6-2). Figures 1.6-1 


and 1.6-2 show the locations of these projects. 


For purposes of this EIS, a future project is defined as a 
project that would begin operation in 1981 or later if it is 
initiated. This definition includes projects which have been 
constructed but have had operation postponed or suspended until 1981 


or later. 


The economic base of Campbell County is dominated by the coal 
industry. Projections of future coal development in the county show a 
greater than threefold increase in production by 1995 if currently 


reported plans are realized. 


Baseline forecasts of economic activity in Converse County 
include stable growth in oil and gas development until 1990; 
implementation of NERCO's Antelope Coal Mine and PRLA coal mines; and 


a rapid decline in uranium mining and milling. 
1.7 ALTERNATIVES TO THE PROPOSED ACTION 


Alternatives to the proposed action that have been considered for 
this environmental assessment are listed in Table 1.7-l1. Many of 
these alternatives were identified by WyCoalGas during the conceptual 
development and preliminary design of the proposed action. Others 
were identified through the public scoping process and interagency 
coordination. Finally, alternatives were identified by those (see 


Section 4.3 of the EIS) who participated in the preparation of this 
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EXISTING® 


TABLES) .6=—1 


NERGY AND RESOURCE RELATED PROJECTS IN THE VICINITY OF THE PROPOSED PROJECT 


ES 


Project Name 


Company 


ey 
Location 


County 


; yi c 
Project Map Keference 


ses 


Dave Johnston 
Power Plant 


Laramie River 
Station 


‘Neil Simpson 
Power Plant 


Osage Power Plant 


Wyodak Power Plant 


Pacific Power 
and Light 


Missouri Basin 
Power Project 


Black Hills 
Power & Light 


Black Hills 
Power & Light 


Pacific Power 
and Light 


irae Nea tks 170: Wee 
(6 mi. east of 
Glenrock) 


tT Pe, Re GT) Ws 
(5 mi. northeast of 
Wheat land) 


Ped ON erg Rist ad Whe 


(7 mi. east of Gillette) 


Tet Cielo) aRan Bau Ws 


(Osage) 


Die Wag Re de Ws 


(7 mi. east of Gillette) 


Converse 


Platte 


Campbell 


Weston 


Campbell 


Power Plant 1 
Power Plant 2 
Power Plant 3 
Power Plant 4 
Power Plant 5 


————————————————————————————— wW#nhrTx? ———_—-_—-—— Orr eee 


Amoco Refinery 
C & H Refinery 
Glenrock Refinery 
Little America 


Refinery 


Osage Refinery 


Texaco Refinery 


Wyoming Refinery 
Company Petroleum 
Refinery 


Amoco Oil Company 
C & H Refinery 
Glenrock Refinery, 


Inc. 


Little America 
Refinery Co. 


Glacier Park Co. 


(Burlington Nor- 
thern, Inc.) 


Texaco, Inc. 


Hamilton Bros. 
Petroleum 


T. 33°R., Re 79 Ww. 
(Casper) 

Poste hy 6s 
(Lusk) 

(Glenrock) 

a Oh ag RO Wes 
(Casper) 

Thb Mey Ral GL We 
(Osage) 

Dees, Nis Re 0 OW 
(Casper) 


Le 45° Ne Re. OL) We 
(Newcastle) 


Natrona 


Niobrara 


Converse 


Natrona 


Weston 


Natrona 


Weston 


Petroleum 6 
Refinery 
Petroleum 7 
Refinery 
Petroleum 8 
Refinery 
Petroleum 9 
Refinery 
Petroleum 10 
Refinery 
Petroleum 11 
Refinery 
Petroleum ed 
Refinery 


-_eoeoereee ee er rrr: reo 


Bear Creek Mine 
and Mill 


Highland Mine 
and Mill 


Irigaray 


Bear Creek Uranium 
Co. (Rocky Mountain 


Energy) 


Exxon Minerals 
Company 


Wyoming Minerals 
Corporation 


+. 38 Ro. R72 We 
(Northeast of Glenrock) 


T. 36 .N., Rs 72 -W. 
(23 mi. northwest of 
Douglas) 


PhS Wel > TF, We 
(55 mi. southeast of 
Buffalo) 


Converse 


Converse 


Johnson 


Surface Uranium 13 
Mine and Mill 


Combination 14 
Surface Under- 
ground Uranium 

Mine and Mill 


In Situ Uranium 1S 
Mine 


ere Cr Ce 


Belle Ayr Mine 


Big Horn Strip Mine 


Black Thunder Mine 


Caballo Mine 


Clovis Point Mine 


Cordero Strip Mine 


Dave Johnston Mine 


Amax Coal Company 


Peter Kiewit and 
Sons 


Thunder Basin Coal 
Co. (ARCO) 


Carter-Exxon 


Kerr-McGee 


Cordero Mining 
Company 


Glenrock Coal 
Company (NERCO) 


Te tO Neg Ra elt We 
(18 mi. southeast of 
Gillette) 


Teepe D7 ON sat Rie sO Wie 
(8 mi. north of 
Sheridan) 


FiOS Wl, Res I0 Wi 
(48 mi. southeast of 
Gillette) 


7.148 NL, Re 70 We 
and 71 W. 

(17 mi. south of 
Gillette) 


Hie OOM Nace Re LL. Wie 
(4 mi. east of Gillette) 


Te 470 Noy, Ral We 
(22 mi. south of 
Gillette) 


Fae Mie uR ETS: Ws 
(14 mi. north of 


Glenrock) 


i tL 


Campbell 


Sheridan 


Campbell 


Campbell 


Campbell 


Campbell 


Converse 


Coal Strip Mine 16 


Coal Strip Mine 17 


Coal Strip Mine 18 


Coal Strip Mine 19 


Coal Strip Mine 20 


Coal Strip Mine 21 


Coal Strip Mine 22 
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Eagle Butte Mine Amax Ta lalea Rene We Campbell Coal Strip Mine 23 
(6 mi. north of Gillette) 
Fort Union Mine Fort Union T. OL N.,,Rs: 7) W. Campbell Coal Strip Mine 24 
Mine Partnership (7 mi. northeast of 
Gillette) 
Jacobs Ranch Mine Kerr-—McGee T. 43 N., R. 70 W. Campbell Coal Strip Mine 23 
(50 mi. southeast of 
Gillette) 
Rawhide Mine Carter-Exxon TepaloN.g Re Jz and Campbell Coal Strip Mine 26 
PouWe ete D2uNe, Reo 22 Wi 
(8 mi. north of Gillette) 
Wyodak Mine Black Hills ee oO Nat Rise 2 Ly, Ws Campbell Coal Strip Mine 27 
Power & Light (7 mi. east of Gillette) 
Benton Clay Benton Clay Co. Test OUNS ORG 82) We Johnson Bentonite Mine 28 
(Mayoworth) 
Bentonite Mill Benton Clay Co. (Mills) Natrona Bentonite Mine 29 
and Mill 
Bentonite Mine American Colloid et D8 Na sitisOe Wi Crook Bentonite Mine 30 
and Miil Company (Northeast corner of and Mill 
Crook County) 
Bentonite Mine International (Northeast corner of Crook Bentonite Mine 31 
and Mill Minerals and Chemi- Crook County) and Mill 
cal Corporation 
Bentonite Mine NL Industries - (Northeast corner of Crook Bentonite Mine 32 
and Mill Bariod Petroleum Crook County) and Mill 
Services 
Colony Plant Mine Federal Bentonite (Colony) Crook Bentonite Mine 33 
and Mill Company and Mill 
Kaycee Bentonite Kaycee Bentonite T. 44 .N., R. 82 W. Johnson Bentonite Mine 34 
Mine Corporation (Outside of Kaycee) 
Kaycee Mill Kaycee Bentonite Tips apWierg ais 19 We Natrona Bentonite Mill 35 
Corporation (Mills) 
Upton Bentonite Mine American Colloid Ts 48 9Ne, RS 165. Wi Weston Bentonite Mine 36 
Corporation (North of Upton) and Mill 
Upton Bentonite Mine Federal Bentonite T. 48 N., RB. 65 W. Weston Bentonite Mine 37 
and Mill Division (3 mi. northwest of and Mill 
Upton) 
Guernsey Railroad Burlington Northern (Guernsey) Platte Railroad Yard 38 


Yard 





Sources: 


Wyoming State Office, U.S. Bureau of Land Management; Wyoming Department of Economic Planning and 


Development, Mineral Development Monitoring System, revised March 1981. 


aurxisting" projects are defined as those with productive operations underway prior to 1981. 

When project encompasses more than one township and range, given location is that of central facility or 
office. 

See Figure 6.2-l. 
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TABLE 1.6-2 


FUTURE’ ENERGY AND RESOURCE RELATED PROJECTS IN THE VICINITY OF THE PROPOSED PROJECT 


i 


Proposed Schedule 


Initial Initial 
P Construc- Produc- Map 
Project Name Company Location County Project tion tion Reference® 


Dee eee eee ee rn 


Antelope Coal Mine 


Buckskin Mine 


Coal Creek Mine 


Dry Fork Mine 


Dutchman Mine 


East Gillette Mine 


North Antelope Mine 


Nortn Rochelle Mine 


Pronghorn Mine 


Rawhide South Mine 


Rojo Caballos Mine 


Wiidcat Creek Mine 


Wymo Fuels Mine 


Campbell County PRLAs 
Belle Fourche 
East Black Thunder 
South Gillette 
Thunderbird Project 


Thunderbird II 


Wildcat Creek Area 


Converse County PRLAs 
Dull Center 
Sand Draw 
South Antelope 
South Powder River 


Stevens North 
Stevens South 


Sheridan County PRLA 
Ulm Project Block 


i 


Antelope Coal Co. 
(NERCO, Inc.) . 


Shell Oil Co. 


Thunder Basin Coal 
Co. (ARCO) 


Cities Service 


JMT Co. (Great 
Plains Resources 
and Development Co.) 


Kerr-McGee 


North Antelope 
Coal Company 
(Peabody Coal Co.) 


Shell Oil Company 


Mobil Oil Company 


Carter Mining 
Company (Exxon) 


Mobil Oil Company 


Pittsburg Midway 
Coal Company (Gulf 
0il) 


Wymo Fuels, Inc. 


Wold Nuclear 
ARCO 

Peabody Coal 

El Paso Energy 
Resources 

Wold and Jenkins 


Consolidation 
Coal Co. 


Peabody Coal Co. 
Peabody Coal Co. 
Peabody Coal Co. 
Dixie 


Western Fuels 
Western Fuels 


Woodson Oil 
Properties 


Te 406N6; Ra TOUWs 
(50 miles north of 
Douglas) 


Te SNS, Re 72 eWs 
(10 miles north of 
Gillette) 


TEP AG Nag Re 2 OW. 
(30 miles southeast 
of Gillette) 


Te. STUNG, Ree We 
(45 miles north- 
northeast of 
Gillette) 


Ti Soe Re 82. We 
(13 miles east-south- 
east of Sheridan) 


Too Nas et We 
(4 miles east of 
Gillette) 


T. 41°N.,. RB. 70 Ws 
(55 miles north- 
northeast of 
Douglas) 


T. G2 Ni.5. Bs, 70) Ws 
(10 miles southeast 
of Wright) 


T. Shi Ne RT Wie 
(20 miles south- 
southeast of 
Gillette) 


Toe OOMN chs Srl 
and R. 72 W. 

(5 miles northeast 
of Gillette) 


TadeneNogi Wa PL We 
(20 miles south- 
southeast of 
Gillette) 


Tk a es Lis ol We 
(16 miles northwest 
of Gillette) 


T..450N308. 70) We 
(30 miles south- 


southeast of 
Gillette) 


(North of Gillette) 


(Southeast of 
Sheridan) 


i—( 34 


Converse 


Campbell 


Campbell 


Campbell 


Sheridan 


Campbell 


Campbell 


Campbell 


Campbell 


Campbell 


Campbell 


Campbell 


Campbell 


Campbell 
Campbell 
Campbell 
Campbell 
and Johnson 
Campbell 
and Johnson 
Campbell 


Converse 
Converse 
Converse 
Converse 


Converse 
Converse 


Sheridan 


Surface Coal Mine 


Surface Coal Mine 


Surface Coal Mine 


Surface Coal Mine 


Surface Coal Mine 


Surface Coal Mine 


Surface Coal Mine 


Surface Coal Mine 


Surface Coal Mine 


Surface Coal Mine 


Surface Coal Mine 


Surface Coal Mine 


Surface Coal Mine 


Surface Coal Mine 
Surface Coal Mine 
Surface Coal Mine 
Surface Coal Mine 


In Situ Coal Mine 


Surface Coal Mine 


Surface Coal Mine 
Surface Coal Mine 
Surface Coal Mine 
Surface and Under- 
ground Coal Mines 
Surface Coal Mine 
Underground Coal Mine 


Surface Coal Mine 


1982 1984 
1980 1981 
1980 1982 
1983 1985 
Yaknowa” 
1982 1984 
1981 1984 
1983 1985 
1981 1982 
1981 1983 
1981 1983 
1981 1983 
1982 1984 
1987 1988 
1990 1992 
1988 1990 


1 


10 


ll 


EZ 


13 
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TABLE 1.6-2 Concluded 


————— 


Proposed Schedule 


Initial Initial 
f Construc- Produc— Map 
Project Name Company Location County Project tion tion Reference® 


PsA skeen Anseapraeaanc UPR Mmrroosemmaneaersesne ce-ccpscss neomeseoch eee eee enoe ean aN SONOS Ae nO ND Ga 


Bill Smith Mine Kerr-McGee Te 300M gt Ree l4. Ws Converse Underground Uranium 1980° 1986° 27 
Nuclear Corp. (Northwest of Douglas) Mine 
Charlie Ore Body Cotter Corporation T. 45 N., R. 77 W. Johnson Surface Uranium Mine on hold? 28 
(Commonwealth (Pumpkin Buttes) and Mill 
Edison) 
Cleveland-Cliffs PINTEC (Cleveland T. 44N., R. 75 W. Campbell In Situ Solution on hold? 29 
In Situ Mines (also Cliffs Iron Co., (Pumpkin Buttes) Uranium Mines (2) 
called Thunderbird Pioneer Nuclear, 
Joint Venture) Texas Eastern 
Nuclear, Getty Oil, 
and Thunderbird 
Petroleum) 
Greasewood Creek Cleveland-Cliffs T. 44.N., R. 75 W. Campbell Surface Uranium Mine on hold® 30 
Mine and Getty Oil (Pumpkin Buttes) 
Moore Ranch Mine and Continental Oil Co. T. 42 Nay ke ie) Wis Campbell Surface Uranium Mine on hold? 31 
Sand and Rock Mill and Kerr-McGee (Pumpkin Buttes) and Mill 
Morton Ranch Project TVA and United Ex Soy Neigh Rix: Le We Converse Surface and Under- on hold? 32 
Nuclear Corp. (20 miles northwest ground Uranium Mines 
of Douglas) and .Mill 
Nine Mile Lake Rocky Mountain Ti, oN: Es 7:9 Ws Natrona In Situ Uranium Mine on hold? 33 
Energy (9 miles north of 
Casper) 
North Butte Mine Cleveland-Cliffs Teste Noe Ra PW Campbell Surface Uranium Mine on hold? 34 
and Mill Tron Company and (Pumpkin Buttes) and Mill 
Getty Oil 
Open Pit Mine Kerr-McGee Nuclear T. 37 N., R. 73 W. Converse Surface Uranium Mine 1980° 1984° 35 
Corp. (Northwest of 
Douglas) 
Reno Ranch Rocky Mountain Teta) Mag Rice a3): Wis Campbell In Situ-Uranium Mine 1985 1986 36 
Energy (Southwest of Wright) 
Section 34 Mine Kerr-McGee Nuclear T. 36 N., R. 74 W. Converse Underground Uranium 1985 1988 37 
Corp. (Northwest of Douglas) Mine 
SPRB Mill Kerr-McGee Nuclear T. 36 N., R. 74 W. Converse Uranium Mill 1986 1988 38 
Corp. (Northwest of Douglas) 
Teton Exploration UNC-Teton-NEDCO (30 miles north of Converse In Situ Uranium Mine 1980° 1982 39 


In Situ Mine 


Douglas) 


(pilot) 


a 


Wyodak #2 Power Pacific Power & ta 90 Noy Re 71 We Campbell Power Plant 1981 1987 40 
Plant Light (7 miles east of 
Gillette) 
Hampshire Energy Hampshire Energy T.48 N.50R. 02) We Campbell Coal Liquefaction 1984 1986 41 
Coal Liquefaction (14 miles south Plant 
Project of Gillette) 
ETSI Coal Slurry Energy Transpor- (Eastern Wyoming) Campbell, Coal Slurry Pipeline 1982 1985 42 
tation Systems, Weston, and Associated 
Ine. Converse, Facilities 
Niobrara, 
and Goshen 
Rocky Hill Site ARCO T. 44N., R. 71 W. Campbell Experimental In Situ 1981 unknown 43 


(Northeast of Reno Coal Gasification 


Jct.) 


Tass iik asan ce I A I IRL Tera tele HST ML art 0) 


Wyoming State Office, U.S. Bureau of Land Management; Wyoming Department of Economic Planning and Development, Mineral 


Development Monitoring System, revised March 1981. 


*"ruture” projects are defined as those that, if constructed, are projected to have production underway in 1981 or later. 

Project is currently on hold (P. Doreil, Great Plains Resources & Development Co., Laramie, personal communication, May 30, 1981). 
Existing, but on standby status. 

No present production and no current production plans. 

Non-commercial production. 

When project would encompass more than one township and range, given location is that of central facility or office. 

See Figure 6.2-2. 


Sources: 
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FUTURE PROJECTS IN THE WYCOALGAS PROJECT VICINITY (refer to Table 6-292) 
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TABLE 1.7-1 


IDENTIFIED ALTERNATIVES TO THE PROPOSED ACTION 
SSS a a BS TES a TE, 
Plant / 


Plant located in the Midwest along the Missouri River in Iowa or 
Missouri. 


Mine-mouth plant sites. 

Other coal gasification processes. 

Single stage plant construction schedule. 

Cooling process streams exclusively with water. 

Combustion of coal fines at the plant to produce electricity. 
Disposal of ash at the plant site. 

Storage of ammonia byproduct in a gaseous state. 

Storece of sulfur byproduct in a solid state. 


Process water obtained from agricultural appropriation. 


Coal Supply 


Illinois coal reserves as a source for the gasification plant. 


Permitted coal mines in the Powder River basin as a source for 
the gasification plant. 


Underground and auger mining. 


Transportation of coal to the plant via diesel train, slurry 
pipeline, conveyor belt, or trucks. 


Transportation of coal to the plant via existing Burlington 
Northern Railroad. 
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TABLE 1.7-1 Concluded 


SSS a I IB EL EL BO CI TT ICT LISTE LRTI OTE FER, 


Water Supply System - 


Substitution of groundwater for the North Platte River flood 
appropriation. 


Process water obtained from oil and gas production water, sain er 
waste water, or from the Oahe Reservoir. 


Transportation of water from LaPrele Reservoir to Combs 
Reservoir by pipeline. 


Product Pipeline 
Alternatives routes: 


- North to Ashland, Montana 


North to Dickinson, North Dakota 


Southeast to Louisburg, Kansas (three alternatives) 
- South-southeast to Liberal, Kansas (two alternatives) 


- South to west side of Cheyenne 


Pipeline Diameter 





*Selected for detailed analysis. 


orhis alternative is currently under consideration; detailed 
analysis is not completed. 
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statement. 


Three criteria were used to select reasonable alternatives to the 


proposed action for detailed impact analysis. These criteria are: 


1. The alternative must provide a reasonable alternative to the 
proposed action. Alternatives which did not meet the pur- 


pose of the proposed action or were not reasonably available 
in the region under consideration were screened from detailed 
analysis. Reasonable alternatives also had to be technically 
possible; a process or technique was considered possible if 
it had been proven feasible in full operation or had been 
proven commercially successful and was in an advanced stage 


of development. 


2. The alternative allows procurement of required permits for 
project implementation. Alternatives which would clearly 


cause the denial of an environmental permit to construct and/ 
or operate for one or more of the project components were 


screened from detailed analysis. 


3. The alternative represents an action which is clearly better 


than the proposed action in terms of fewer adverse environ- 
mental impacts. 


Judgments as to whether the criteria were satisfied in each case were 
based on professional experience. Table 1.7-2 identifies the criteria 
by which particular alternatives were eliminated from detailed analy- 
sis. Further discussion of the alternatives that were screened out is 


provided below. 


Alternatives Eliminated from Detailed Analysis 
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TABLE 1.7-2 
SUMMARY OF SCREENING DECISIONS FOR ALTERNATIVES 
a SEEN 


Criteria for Screening 
from Detailed Analysis 


a a ss CR Rie eC No ls Wl ky el 
Alternatives l 2 3 
a a ae ian Ee NaN dr a CON Te ce ee 


Midwest Plant X 
Mine-Mouth Plant Sites xX 
Gasification Processes x 

Single Stage Plant Construction x 
Plant Water Cooling xX xX 
Ash Disposal at Plant xX 

Excess Electricity from Coal Fines x 
Gaseous Ammonia Storage Xx 
Solid Sulfur Storage x 
Illinois Coal Source xX 

Permitted Powder River Basin Mines X 
Underground Mining xX x 
Auger Mining Xx 

Coal Transport by Diesel Train Xx 
Coal Transport by Slurry Pipeline X 
Coal Transport by Conveyor Belt xX 
Coal Transport by Truck Xx 
Process Water from Oil and Gas Production xX 
Process Water from Municipal Waste water »4 
Process Water from Oahe Reservoir X 
Product Transport from LaPrele Reservoir Xx 
Product Pipeline Routes 

Pipeline Diameter xX 


Pd Pd Pd PS 


“Key to Criteria: 


1 = The alternative does not provide a reasonable alternative to the 
proposed action. 

2 = The alternative prevents procurement of a required permit for 
project implementation. 

3 = The alternative does not provide an action which is clearly better 


than the proposed action in terms of environmental impacts. 
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Midwest Coal Source. Panhandle Eastern Pipe Line Company's present 





pipeline system originates in southwest Kansas and the panhandle 
regions of Texas and Oklahoma, and extends across the Midwest to 
Michigan. Due to their proximity to this pipeline system, Illinois 
coal reserves were considered as a source for the proposed 
gasification plant. However, eastern coals in general, including 
those in Illinois, are caking coals which are either not suitable, or 
offer a greater technical risk, for use in the Lurgi gasification 
process. Caking coals would clog the grates at the bottom of the 
gasifiers where ash is removed from the vessels. In order to use this 
type of coal in the process it would be necessary to reduce throughput 


to uneconomical levels. 


Other Powder River Basin Mines . Coal from the Powder River Basin 





was chosen by WyCoalGas as a source for the plant because it is within 
a reasonable distance of the existing pipeline system and it has 
suitable characteristics for gasification in the Lurgi process. In 
addition to the proposed action of using coal from the Rochelle Mine, 
permitted mines in the Powder River Basin were also considered as a 
source for the plant. A review of the mine projects in the region 
indicates that the existing Rawhide and Black Thunder mines and the 
proposed Caballo Mine have sufficient undedicated reserves to meet the 


plant requirements. 


Rochelle Coal Company plans to open the Rochelle Mine and market 
the coal whether or not the proposed plant is approved; therefore, the 
use of coal from alternative mines would not result in abandonment of 
development plans. For this reason, the alternatives must be evalu- 
ated on their individual merit. Since the physical and biological en- 


vironments are relatively uniform over the portion of the Powder River 
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Basin where the alternative mines are located (U.S. Department of 
Interior 1979 and 1981), the major environmental difference among the 
Mines are the emissions resulting from the transportation of coal to 
the proposed plant site. It can be reasonably assumed that the mode 
of transportation would be identical for all of the mines (see the 
discussion of coal transportation alternatives below); therefore, 
emissions would be a direct function of haul distance to the proposed 
plant. All of the permitted mines with sufficient reserves to meet 
the needs of the plant are located further from the plant site than 
the proposed Rochelle Mine; therefore, these alternatives were elimi- 


nated from further consideration. 


The proposed Antelope Mine is the only permitted mine in the 
Basin that is closer to the plant site than is the Rochelle Mine. 
Even if the Antelope Mine were expanded to meet the plant requirement, 
these two mines are close enough to each other that the reduction in 
transportation-related emissions would not be large enough for the 
Antelope Mine to be a clearly better alternative in terms of fewer 


adverse environmental impacts. 


Midwest Plant Site. Selection of a plant site by WyCoalGas included 
a review of sites in the Midwest along the Missouri River in Iowa and 
Missouri as well as sites near the coal source in Wyoming. The 
Midwest was considered because of the availability of water and 


labor.. 


It would be necessary to transport the coal and ash between a 
Wyoming mine and a plant in the Midwest by rail (refer to the discus- 
sion on coal transportation and ash disposal alternatives below). The 
environmental impacts associated with rail transport of coal and ash 
over a distance of at least 500 miles would be significantly greater 


than rail transport of these materials over roughly 40 miles and the 
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subsequent shipment of gas by pipeline from the plant to an intertie 
with the existing pipeline system. The product pipeline in the pro- 
posed project would normally cause only temporary construction-related 
impacts since the pipeline would be buried and the right-of-way reveg- 
etated, normal surveillance and maintenance would not require signifi- 
cant surface disturbance, and no new compressor stations would be in- 
stalled. Long-distance transport of coal and ash by rail would prob- 
ably require a greater long-term commitment of land to the project 
since it is expected that more than 40 miles of additional rail line 
would have to be constructed. In addition, increased air emissions 


and an increased loss of wildlife are likely. 


Wyoming Plant Sites . An area within approximately a 60-mile radius 
of the proposed Rochelle Mine was examined for possible plant sites. 
The study area is relatively uniform from the standpoint of 
geological, ecological, hydrological/water quality, and 
meteorological/ air quality considerations (U.S. Department of 
Interior 1979 and 1981; U.S. Nuclear Regulatory Commission 1977). 
Therefore, these environmental parameters did not provide adequate 


screening criteria for plant siting. 


In 1973 and 1974 when the plant site was selected, Gillette, lo- 
cated at the northern end of the study area, was experiencing severe 
socioeconomic problems due to rapid population growth associated with 
energy development. Corresponding conditions were not as severe in 
the communities of Casper, Glenrock, and Douglas, at the southern end 
of the study area. For this reason, a plant site location which di- 

rected project-related population growth towards these southern com- 
munities was preferred. In addition, much of the land north of the 
Rochelle Mine and west of Highway 59 was eliminated from further con- 
sideration because it was either underlain by economically recoverable 


reserves of coal and other minerals, or owned by the state or federal 
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government. 


Three sites were selected within the study area for environmen- 
tal, economic, and engineering design studies: a northern mine-mouth 
site, a southeast mine-mouth site, and a site near Douglas. The north 
and southeast plant sites were eliminated from further consideration 
because it would not be possible to obtain an air quality permit from 
the Wyoming Department of Environmental Quality to construct a mine- 
mouth facility. For this reason, mine-mouth plants at other permitted 


Mines in the region were also eliminated from further consideration. 


Gasification Process. There are only three large-scale, 

commercially proven coal gasification processes: Winkler, Lurgi, and 
Koppers-Totzek. The Wellman-Galusha gasification process is 
commercially proven (Schwieger 1979); but its design does not allow 
the construction of gasifiers large enough to economically produce 
large volumes of pipeline grade gas. It is estimated that roughly 140 
Wellman-Galusha gasifiers would be required to produce the volume of 


high Btu gas proposed for this project. 


The Lurgi process was chosen over the other two large-scale, 
first generation gasifiers on the basis of energy efficiency. The 


efficiencies of the three units are as follows (Schwieger 1979): 


Process Efficienc % 
Lurgi 76 
Winkler 69 
Koppers~Totzek 68 


In addition to having a greater efficiency, the Lurgi gasifier pro- 


duces gasifiable liquid hydrocarbons which are not produced in the 
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other two units. 


Approximately 40 percent of the gas produced from coal in the 
Lurgi gasifier is methane, while no methane is produced during initial 
gasification in the Winkler and Koppers-Totzek processes. For this 
reason, much more oxygen is required to produce methane in the Winkler 
and Koppers-Totzek processes than in the Lurgi process. This in- 
creased oxygen demand substantially increases the amount of electric- 
ity required for plant operation, further reducing the overall effi- 
ciency of the Winkler and Koppers-Totzek processes relative to the 


Lurgi process. 


Both Winkler and Koppers-Totzek gasifiers Operate at atmospheric 
pressures, requiring considerable compression of the product gas in 
order to ship it by pipeline. The Lurgi process is pressurized, which 
reduces the need for further compression of the gas, resulting in an 
overall decrease in the energy requirement of the plant relative to 


the other two processes. 


Plant Construction Schedule. The alternative of constructing the 
plant in a single stage was considered. The approximate labor force 
required for such a construction schedule, relative to the proposed 


action, is presented in Figure 1.7-l. 


As discussed in Chapter Three, significant socioeconomic impacts 
would result from two-staged construction of the proposed plant. A 
single-stage construction schedule would Significantly increase these 
impacts; therefore, this alternative was eliminated from further 


consideration. 


Plant Cooling System. The quantity of water required for a 


conventionally water cooled gasification plant would be approximately 
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12,000 acre-feet per year. The use of total water cooling would not 
provide any environmental advantages over the proposed action. 
Consumptive use of 12,000 acre-feet per year of water in the semiarid 
region proposed for the plant site would result in greater 
environmental impacts than the proposed action. Consequently, this 


alternative was eliminated from further consideration. 


Mining Method. Underground and auger mining were considered as 


methods for recovery of coal for use in the proposed plant. 


Underground mining could result in less initial ground disturbance and. 
less fugitive dust and noise than the proposed action. However, a 
Minimum overburden depth greater than that present at the Rochelle 
Mine site is required for this method to be practiced safely. In 
addition, because of the low overburden to coal thickness ratio at the 
mine site, recovery of coal may only average 50 percent with 
underground techniques, compared to essentially complete recovery with 
surface mining. Future recovery of coal pillars left for support in 
an underground mine would be difficult and extremely hazardous because 
of possible cave-ins. Severe surface subsidence could occur as a 
result of underground mining at the Rochelle site, creating rugged 
topography and probably preventing or restricting future use of the 
area. Underground mining would also generate 50 percent more coal 


fines than surface mining. ° 


Auger mining, in which a horizontal auger drill removes coal 
along the outcrop, was eliminated from further consideration primarily 
because resource recovery is limited to approximately 200 feet into 
the seam. Only a fraction of the coal available at the Rochelle Mine 
Site would be removed using this method, and coal recovery would only 
be approximately 50 to 60 percent within the zone that the auger could 


reach. Auger mining also generates 50 percent more coal fines than 
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surface mining. With this limited efficiency, it is unlikely that 
sufficient coal could be recovered from the mine to supply the needs 


of the plant. 


Coal Transportation. In addition to the proposed use of electric 
trains, the following alternatives were considered for the 


transportation of the coal from the mine to the plant. 


e Diesel train 
e Slurry pipeline 
e Conveyor belt 


e Trucks 


To equal the design capabilities of the proposed electric train 
system, diesel locomotives with a total output of 6,000 horsepower 
would be required. Emissions from the diesel engines would be 
significantly higher for most pollutants than those associated with 
the production of the electricity necessary for the proposed action. 
In addition, diesel emissions would occur at ground level, while 
emissions from the electrical power plant would occur at a height of 
roughly 300 feet; consequently, ground level concentrations of all 
pollutants would be greater for diesel than for the electric train. 
Noise produced by diesel trains would also be significantly greater 
than from electric trains. For these reasons, the use of diesel 
trains to transport coal to the plant was eliminated from further 


consideration. 


In order to transport coal via a slurry pipeline, the coal mst 
be reduced in size so that it passes through at least a 14-mesh sieve 
(1.41 millimeters). The Lurgi gasifier cannot economically process 
coal finer than 1/8 inch in size. Consequently, the use of a coal 


slurry pipeline does not constitute a reasonable alternative to the 
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proposed action. 


Conveyor belts longer than roughly five miles are not technically 
feasible. Therefore, it would be necessary to transfer the coal at 
least seven times between the proposed mine and plant if this system 
were used. Approximately two to three percent additional coal fines 
would be produced at each transfer point. Since these fines cannot be 
used in the Lurgi gasifiers, an additional 2 million tons/year of coal 
would have to be mined to make up for the loss and a total of 3.5 


million tons/year of coal fines would have to be sold. 


Safety specifications require that the conveyors be protected by 
fire prevention systems. Water supplies, sprays, and detection equip- 
ment for such a system would be extensive and almost impossible to 


maintain. 


For safety purposes, it would be necessary to fence the conveyor 
system. This fence, as well as the conveyor belts themselves, would 
provide an effective barrier to the movement of big game (particu- 
larly pronghorn antelope) and livestock. Since the proposed action 
would not require construction of a fence, it would not create as 


great a barrier. 


This alternative was eliminated from further consideration 
because it is less reliable than the proposed action. In addition, 
transportation of coal by conveyor belt would result in significantly 


greater biological impacts than transportation by train. 


Transportation of coal to the plant in trucks does not pro- 
vide a reasonable alternative to the proposed action. If 120-ton dump 
trucks were used for such an operation, a total of approximately 270 


trips/day would be required. Since this size vehicle could not oper- 
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ate on public roads, a private haul road would have to be constructed, 
resulting in essentially the same environmental impacts as the pro- 
posed action. Particulate emissions from the trucks are expected to 
be substantially greater than those generated by the proposed action 
while emissions of other pollutants would be at least equal to the 
proposed action. The use of conventional size trucks to supply coal 
to the plant is not feasible since more than 6,000 trips/day would be 


necessary. 


Water Supply. The following alternative water supplies for the 


proposed plant were considered. 


e water from oil and gas production 
@ municipal waste water 


e Oahe Reservoir water 


Oil and gas wells in the vicinity of the proposed project do not 
produce sufficient waste water to meet process needs. Diversion of 


this water from other basins is prohibited by state law. 


Conventional waste water treatment techniques do not reduce the 
concentration of organic compounds in municipal waste water to a low 
enough level for this water to be used in the steam generation circuit 
of the proposed plant. In addition, treated waste water from the com- 
munities in the vicinity of the plant must be discharged to a surface 
drainage; this requirement includes water from underground sources. 
This is the normal procedure for communities in Wyoming (L.E. Allen, 
Wyoming State Engineer's Office, personal communication, 1981). In 
most cases, this water is appropriated to other uses as a part of the 
surface water supply, and downstream users are dependent on it as a 
part of the total water supply. For these reasons, this alternative 


was eliminated from further consideration. 
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Transportation of water from the Oahe Reservoir in South Dakota 
to the proposed plant site would require the construction of a pipe- 
line at least 300 miles long. Due to the relatively small quantity of 
water required for the project, this alternative is not economically 


feasible. 


Water Supply System. The alternative of transporting water from 
LaPrele Reservoir to Combs Reservoir by pipeline was considered. 
However, this was not possible because the project water appropriation 
stipulates that WyCoalGas transport LaPrele Reservoir water down the 


natural channels of LaPrele Creek and the North Platte River. 


In addition to this requirement, it is apparent that transporta- 
tion of the water via a pipeline would create more environmental 
impacts than the proposed action. Construction of the pipeline would 
cause surface disturbance and stream sedimentation that would not 
result from the proposed action. As discussed in Chapter Three, 
the proposed water supply system operating schedule would increase 
flows in LaPrele Creek and enhance the aquatic habitat. This positive 


effect would not occur if the water were transported by pipeline. 


Power Production From Excess Coal Fines. The alternative of 





installing another package boiler at the plant to produce electricity 


from the excess coal fines was considered. 


Excess fines sold to a local power plant would supplement 
existing coal sources. Therefore, the only impacts associated with 
the proposed action and not with this alternative would be from rail 
transport of the fines from the gasification plant to another 


location. 
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Combustion of the fines to product electricity at the plant would 
increase boiler-related emissions from the plant and increase project 
water consumption by approximately 2,000 to 3,000 acre-feet per year. 
The electricity would have to be sold to a local power company, re- 
sulting in a possible increase in the total length of new transmission 
lines required for the project. The electricity could not be used in 
the plant since sufficient power would already be produced by the pro- 
posed action. The electrical power system of the plant, even with 
another boiler, would not be adequate to meet the peaking single-phase 


needs of the railroad. 


The net impacts associated with this alternative were considered 
to be greater than those caused by the proposed action. Therefore, 


the alternative was eliminated from further consideration. 


Product Pipeline Routes. In addition to the proposed action, eight 
alternative pipeline routes were considered that would connect the 
proposed plant to the existing Panhandle Eastern pipeline system 
(Figure 1.7-2). Except for route H, all of the alternatives are 
significantly longer than the proposed action (Table 1.7-3), and would 
have proportionally greater environmental impacts associated with 
surface disturbance during construction. All routes except B and H 
have more major stream crossings than the proposed action (Table 
1.7-3). Route B crosses the Stewart Lake National Wildlife Refuge, 
White Lake National Wildlife Refuge, and Bowman-Haley Reservoir and 
National Wildlife Refuge (Woodward-Envicon 1973). No national 
wildlife refuges are crossed by the proposed product pipeline right-of- 
way. Primarily for these reasons, all of the alternative alignments 


except Route H were eliminated from further consideration. 


In accordance with FLPMA, the BLM has instituted a policy to 


establish corridors around existing energy transmission and 
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TABLE 1.7-3 


ALTERNATIVE PRODUCT PIPELINE ROUTES 





Alternative Route® 


A 220 
B 310 
C 640 
D 630 
E 655 
F 440 
G 475 
H 140 
Proposed Route 160 


Length (miles) Major 


Stream Crossings 


Powder, Tongue, Clear Cr. 


None 


South 


South 


South 


North 


North 


North 


North 


Loup, Platte, Big Blue, Kansas 
Loup, Platte, Big Blue, Kansas 
Loup, Platte, Big Blue, Kansas 
Platte, South Platte, Arkansas 
Platte, South Platte, Arkansas 
Platte, Laramie 


Platte, Laramie 


ee  ——— —— — ———— — ——— 


Source: 


Woodward-Envicon 1973. 
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transportation facilities, and to consider new corridors only when 
location within a compatible distance of existing facilities is 
infeasible, and where environmental impacts can be mitigated. The 
U.S. Forest Service has established a similar policy under the 
National Forest Management Act (NFMA) of 1976. To comply with this 
policy, the proposed pipeline route would parallel an existing Conoco 
pipeline for approximately 50 percent of its length. Route H does not 
parallel an existing transmission corridor over any of its length; 


therefore, it was eliminnated from further consideration. 


Pipeline Diameter. As discussed above, the proposed product 

pipeline would tie into an existing transmission system near the 
Colorado-Wyoming border. This existing system is operated at a 
pressure of approximately 750 psig; consequently, the product pipeline 
must operate at a higher pressure in order for the gas to enter the 
existing line. Based on the length of the product pipeline, it would 
be necessary to discharge gas from the plant at approximately 1,440 
psig in order for it to flow into the existing system without the 
installation of an extra compressor station between the plant and the 
intertie. Pipe for gas transmission lines is manufactured in pressure 
classes. There is a class of pipe with a pressure limit of 1,440 


psig; this class was chosen for the proposed action. 


The existing system at the proposed intertie is 24 inches in 
diameter; consequently, this represents the upper limit of the product 
pipeline diameter. Pipe in the 1,440-psig class below 24 inches in 
diameter does not have sufficient capacity to transport the proposed 


volume of gas. 


Ash Disposal Site. Burial at the plant site of ash produced from 
process streams was considered as an alternative to the proposed 


action. Because of increased particulate emissions from plant-site 
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burial, it would not be possible to obtain an air quality permit to 


construct if this alternative were implemented. 


Burial of ash at other sites remote from the plant would result 
in higher particulate emissions than the proposed action. Some ad- 
ditional miles of railroad line would also have to be constructed to 


the disposal site. 


Byproduct Storage. The proposed gasification process would generate 
ammonia and sulfur as byproducts. Ammonia can be stored as a gas or 


liquid while sulfur can be stored as a liquid or solid. 


Ammonia in the quantities to be produced at the plant is essen- 
tially always stored in liquid form. Storage in the gaseous state 
would require the construction of tanks at least an order of magnitude 
larger in size than those for the proposed action, and would not pro- 
vide significant environmental or safety advantages; therefore, this 


alternative was eliminated from further consideration. 


Sulfur in the solid state would be stored in blocks. These 
blocks would be subject to water erosion which could potentially 
result in increased concentrations of sulfur compounds in local 
surface and/or ground waters. This potential impact was considered 
more significant than impacts associated with the proposed action; 


therefore, the alternative was eliminated from further consideration. 


Shipment of Byproducts. Markets have not yet been identified for 

the byproducts from the gasification plant. Depending on the distance 
between the plant and eventual market, byproducts may be shipped by 
truck or rail. The difference in the impacts associated with these 
two modes of transportation under both normal and nonroutine operating 


conditions was not considered large enough for either alternative to 
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be clearly better than the other from an environmental standpoint. 


For purposes of the impact assessment, it has been assumed that 
both byproducts of the process would be shipped by rail, the ammonia 
to Pocatello, Idaho, and the sulfur to Denver, Colorado. This alter- 


Native appeared to be the most reasonable worst-case action. 


Alternatives Considered for Detailed Analysis 


Coal Transportation. The relative environmental impacts of 
transportating coal from the Rochelle Mine to the plant via an 
existing Burlington Northern (BN) rail line are addressed in Chapter 
Three of the Environrmental Impact Statement. This existing line runs 
roughly north-south between Gillette and Orin/Shawnee, Wyoming. It 
ties the BN rail line that parallels Highway 16 in northeastern 
Wyoming with the BN and Chicago & Northwestern lines that run east- 
west in the middle of the state. The line was constructed to 
transport coal from mines in the eastern Powder River Basin to 


national markets. 


In the vicinity of the proposed project, the BN passes approxi- 
mately eight miles west of the Rochelle Mine site, flanks the west 
side of the Red Hills, and parallels Highway 59 from approximately 
five miles north of Bill to the proposed plant site. For this 
alternative, a spur line would be required from the Rochelle Mine to 
the existing BN line. Since the BN railroad crosses the property 
WyCoalGas has leased for the plant, all that would be required for 
unloading the coal would be a short spur and a loop at the plant 


site. 


The rail spur alignment at the mine would be identical to the 


proposed action from the mine to approximately the crossing at Ante- 
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lope Creek. From this point, the spur would extend west through Ante- 
lope Creek valley to the existing BN line. The Spur would be a single 


track constructed in a manner similar to the proposed action. 


For purposes of the impact analysis, it was assumed that the 
operating schedule of this transportation altrnative would be the same 
as the proposed action. After project termination, the spur tracks 
would be salvaged, the ballast would be returned to the mine for 
burial, and the right-of-way would be reclaimed in a manner Similar to 


the proposed action. 


Water Supply. While modeling of the North Platte River system (see 
the Hydrology Technical Report and Chapter Three indicates that there 
is sufficient surface water available for project needs, erratic 
climatic conditions in Wyoming suggest that the flood appropriation 
from the North Platte River may not be obtainable for some years 
during the life of the plant. Since the number of years when this 
water is unavailable cannot be definitely determined, a worst-case 
alternative assuming that none of the flood appropriation could be 
used for the life of the project was included in this environmental 


assessment. 


This alternative assumes that 4,000 acre-feet/year of water would 
be available from LaPrele Reservoir and that the remaining 2,000 acre- 
feet/year of water required for the plant would be obtained from 
either the North or South Well Field. Since operating criteria for 
these well fields have not been developed, the impacts of pumping all 


2,000 acre-feet/year from each well field were analyzed. 
The alternative of purchasing existing agricultural water rights 


and converting them to industrial use for this project is being 


considered. 
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No Action. In the event that the proposed project was not 





implemented, Panhandle Eastern would have to continue seeking domestic 
and foreign sources of natural gas. If sufficient supplies could not 
be found, new customers would have to be turned down. As a last 
resort, the: gas supplies to existing customers would have to be 


reduced. 
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Chapter 2 
AFFECTED ENVIRONMENT 


The affected environment is the area affected by the proposed 
action or any alternative considered in detail. The affected environ- 
ment for the proposed action and alternatives was analyzed for all of 


the following resources: 


e Climate, air quality, and noise 
e Geology, topography, geologic hazards, and paleontology 
e Soils (including alluvial valley floors) 3 
e Water resources (including 100-year floodplains) 
e Vegetation 
e Wildlife 
e Aquatic biology 
_@ Threatened and endangered species 
e Recreation and wilderness resources 
e Visual resources 
e Land use (including agriculture and minerals) 
e Cultural resources 


@e Socioeconomics 


Existing land use plans, controls, and constraints were also 
reviewed for potential conflicts with the proposed action and alterna- 
tives. This chapter provides information about only the resources 
that would be affected as determined by the impact analysis in Chap- 
ter 3. The analyses indicated that several resources would not be 
affected, therefore, descriptions of the following resources were 


not included: 
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e Paleontological resources and unique geologic features 

e Geologic hazards are discussed only where pertinent to 
health and safety 

e Alluvial valley floors 

e Federal threatened or endangered plant species 

e Wilderness areas, wilderness study areas, RARE II areas, or 
state wilderness/natural areas 


e Prime farmlands 


Baseline data were collected for each resource topic for all 
project components to a distance where impacts could no longer be 
identified with the project. This area is defined as the affected 
area. Criteria defining the limitations of impacts to their signifi- 
cant or insignificant levels are given for each resource topic under 
Assumptions and Assessment Guidelines. For some resources, such as 
vegetation and soils, the affected area is confined to the immediate 
vicinity of construction sites. For other resources, such as socio- 
economics or recreation resources, the affected area may extend 60 


miles or more beyond construction sites. 


Various project alternatives overlap completely or in part with 
the proposed action. In accordance with the Council on Environmental 
Quality regulations, the affected environment common to the proposed 
action and the alternatives will only be described for the proposed 


action. 
2.1 CLIMATE, AIR QUALITY, AND NOISE 
General 
The proposed project region is located in the North Platte Pla- 


teau in the southern portion of the Powder River Basin, an area of 


prairies and rolling hills. As a result of the effective barrier to 
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moisture from the Pacific Ocean offered by the Cascade, Sierra Nevada, 
and Rocky mountains when the winds are from the west and northwest, 
the climate of this region is considered semiarid continental. The 
bulk of the annual precipitation is from moisture-laden easterly 
winds, particularly during the spring months (National Oceanic and 
Atmospheric Administration 1975a). Generally, this region has consid- 
erable sunshine, low relative humidity, and light precipitation. 
Neither the summers nor winters are particularly severe. With the 
blockage of large-scale weather patterns by the mountains, the local 
topography and small-scale meteorologic conditions exert a strong 


influence on the climate of any specific location. 


Meteorological data representative of the region are available 
from a number of National Weather Service and Federal Aviation Admin- 
istration climatological recording stations. These include Casper (55 
miles east of project site), Douglas (16 miles southwest of site), 
Moorcroft (110 miles north of site), and Sheridan (140 miles northwest 
of the site), Wyoming. Long-term data from these locations provide 
information from which the characteristics of the meteorological con- 
ditions for the project area can be obtained. In addition, site- 
specific meteorological and air quality data are available from 1973 
to 1y78. 


A brief summary of data describing the affected environment is 
presented below. A detailed discussion of meteorological parameters 
representative of conditions in the project area is presented in the 


Meteorology, Air Quality, and Noise Technical Report (WCC 1981b). 
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Plant Site 
Climate. 

Temperature. Representative temperatures in the project region 
are presented in Table 2.1-1. These data show good agreement with 
temperature data collected at the project monitor station. The mean 
annual temperature for the region is about 45°F. The warmest month of 
the year is July, with an average temperature of about 71°F. The 


coldest month is January with an average temperature around 22°F. 


Precipitation. The average annual precipitation in Casper from 
1941 through 1970 was 11.22 inches, while Sheridan (north of Casper) 
had an annual average of 16.16 inches. Table 2.1-2 presents precipi- 
tation data for Douglas and Moorcroft. These tables indicate that the 
project region receives about 12 inches of precipitation annually. 
Wide seasonal and annual variations in precipitation result from vari- 
ations in spring and summer thunderstorm activity. Heavy thunder- 
storms can produce 25 to 50 percent of the total annual precipitation 
in any given year. Annual snowfall in the Casper area averaged 74.2 
inches between 1951 and 1975. The highest yearly total, 116.8 inches, 
was reported at Casper during the 1972-1973 season; the lowest, 33.6 


inches, was reported during the 1941-1942 season. 


Wind Speed and Direction. Figure 2.1-l presents an annual wind 
rose for Casper. Figure 2.1-2 presents an annual wind frequency dis- 
tribution for the proposed site. Tables 2.1-3 and 2.1-4 provide a 
summary of mean monthly wind speeds and prevailing wind directions for 
Casper and the proposed plant site. The mean annual wind speeds are 
13.1 mph for Casper and 16.6 mph at the proposed site, with the 
strongest winds in the winter season. Southwesterly winds predominate 
throughout the year at Casper while west-southwesterly winds dominate 


at the proposed site. 
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TABLE 2.1-1 


NORMALS, MEANS, AND EXTREMES OF TEMPERATURES ( °F) 


JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANNUAL 
i re eee 
Douglas extreme maximum 64 70 (62) 79 83 (62) 93 102 105 100 96 87 (63) 75 (77) 70 105 
mean maximum 37 41 46 56 67 78 87 85 74 63 47 40 60 
mean normal 23 27 32 43 53 62 71 69 58 4] 34 26 45 
mean minimum 10 15 19 29 40 48 54 47 41 30 19 13 31 
extreme minimum -38 (72) -29 (62) -27 -12 (66) 13 27 34(72) 29(64) 18 -6 (71) -24 -38 (64) -38 (64) 
Casper AP extreme maximum 60 (71) 65 (72) 73 81 91 (61) 101 104 99 96 (/8) 85 71 (65) 61 (73) 104 
mean maximum 33 38 43 55 67 78 87 85 74 61 44 36 58 
mean normal 23 27 32 42 52 62 71 69 58 47 33 26 45 
mean mininum 13 17 20 29 39 48 55 53 43 33 22 16 32 
extreme minimum -40 -19 -21 (65) -4 (66) 16 28 30 33 15 -9 ‘-20 -34 (76) -40 
Moorcroft extreme maximum 58 67 74 84 96 102(61) 106 102 98 90 75 64 (73) 106 
mean maximum 31 36 42 54 65 76 86 85 72 60 43 34 57 
mean normal 19 24 31 42 53 63 71 69 58 48 32 23 44 
mean minimum 8 13 20 30 40 49 56 54 43 33 21 12 32 
extreme minimum -37 - -42 -24 -19 8 28 (70) 35(68) 35(64) 18 5 -26 -35 (64) -42 
Sheridan extreme maximum 70 73 (51) 77 (78) 87 (46) 96 107 107 105 (49) 104 91 (63) 78 78 107 
AP mean maximum 33 39 44 56 66 76 86 84 73 62 46 37 58 
mean normal 20 25 32 44 53 62 70 68 57 46 18 10 42 
mean minimum 8 15 20 30 40 48 54 52 42 32 20 10 31 
extreme minimum -35 -31 (49) -23 (65) -2 (7-) 13 (54) 27 (51) 35 34 15 (65) 1 (71) -25 (59) -30 (72) -35 (64) 


Sa ed SEES ES OGRY S808 ® Fs) Seeege eee 


Source: Bureau of Land Management 1980. : 
Douglas FAA Airport; elevation 4,853 feet MSL. 

Casper WB Airport; elevation 5,319 feet MSL. 

Moorcroft; elevation 4,265 feet MSL. 

Sheridan WB Airport; elevation 3,942 feet MSL. 

Numbers in parentheses are the years of occurrence. 
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TABLE 2.1-2 


MEAN AND MAXIMUM MONTHLY PRECIPITATION (inches) - 
MOORCROFT AND DOUGLAS, WYOMING 


Period of 


Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual Record 
a ee eS ee ee ee 
Moorcroft 
Mean Monthly Ora/=-- 0,41 ~ 0,45" 1714 338 2.71 1.34 1.27 1.05 0.74 0.50 0.45 12.69 1946-1977 
Maximum Monthly 1.68 1.01 2.21 53.05 8.23 7.94) 3.35 $.55-+-3.46 2.70 1.19 -53.01 1933-1977 


Year of Occurrence (1949) (1961) (1950) (1963) (1962) (1964) (1958) (1977) (1951) (1971) (1976) (1977) 


Douglas 
Mean Monthly -41 41 72 1.63 2.18 PA | t 1.19 -79 1.08 79 - 58 39 12.10 1941-1977 
Maximum Monthly 1.15 0.81 1.37 4.34 5.08 5.70 4.61 se Ae. 4.58 2.28 1.29 0.96 1941-1977 


Year of Occurrence (1972) (1945) (1944) (1971) (1971) (1967) (1973) (1972) (1942) (1942) (1970) (1945) 


SS a ee a eccrine Oe 


Source: Bureau of Land Management 1980. 
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g.\-1. 
Figure 4 WIND ROSE FOR CASPER, WYOMING FOR THE PERIOD 1967 
THROUGH 1971, ANNUAL AVERAGE CONDITIONS 
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Z. l-2. 
Figure 4B. ANNUAL WIND DIRECTION FREQUENCY DISTRIBUTION 
FOR THE PROJECT MONITOR SITE (Period of Record, 
1975-1978) . 
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TABLE 2.1-3 


SUMMARY OF MEAN MONTHLY WIND SPEEDS, PREVAILING 
DIRECTIONS, AND FASTEST MILES - CASPER, WYOMING 


SSS aS 


Mean Fastest Mile (mph) 

Speed Prevailing 

(mph) Direction Speed Direction Year 
a pe a eg en ean Unriete mC eT USENNOT Btn Uae Ne OO a RATT IE mae eS STE ee mT 
Jan 170 SW 58 20 1954 
Feb 15.3 sw iit: 23 1957 
Mar 14.2 SW 81 25 1956 
Apr 13.0 WSW 54 ode 1967 
May 11.8 WSW 58 32 1959 
Jun An New WSW 52 36 1999 
Jul 10.1 WSW De ds 1974 
Aug 10.5 SW 50 2 1954 
Sept Diet wsW 53 32 1965 
Oct 12.4 SW 55 25 1954 
Nov 14.6 SW 49 Pike 1970 
Dec 16.2 SW 63 20 1955 

March 

Annual te Fea SW 81 25 1956 


SS 


Source: National Oceanic and Atmospheric Administration 1975a. 

Period of record: 25 years (1951-1975) for mean speed; 13 years 
(1951-1963) for prevailing wind direction; 22 years (1954-1975) 
for fastest mile. 
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TABLE 2.1-4 


SUMMARY OF MEAN MONTHLY WIND SPEEDS AND PREVAILING 
DIRECTIONS — PROJECT MONITOR SITE 








Mean 

Speed Prevailing 

(mph) Direction 
Jan Liao W 
Feb 19.8 W 
Mar 20 .3 WSW 
Apr 13.7 SW 
May 15.9 WSW 
Jun 13.9 SE 
Jul it WSW 
Aug he, SW 
Sept Lone SSE 
Oct 2 Se WSW 
Nov 19.5 WSW 
Dec 18.7 WSW 
Annual 16.6 WSW 


Source: Metronics 1977. 
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Diffusion Climatology. The ability of the atmosphere to disperse 

air pollutants emitted at a particular location depends on a number of 
atmospheric variables, the most important of which are stability char- 
acteristics, wind direction and speed, mixing depth, and various com- 


binations of these parameters. 


Based on the input parameters of solar altitude, cloud cover, 
ceiling height, and wind speed, D.B. Turner (1964) has classified 
atmospheric stability into several categories (Pasquill classes) rang- 
ing from extremely unstable (A) to extremely stable (G). These cri- 
teria have been used by the National Climatic Center to produce 
STability ARray (STAR) programs, which provide monthly and annual 
frequency distributions of Pasquill stability classes, wind direction 
classes, and wind speed classes, for selected long-term meteorological 
reporting stations. These data are subsequently employed in atmos- 
pheric dispersion models to determine pollutant concentrations at 
various distances from a source (for which the depicted meteorological 
conditions are representative). Table 2.1-5 summarizes monthly and 
annual Pasquill stability classes for Casper, based on the National 
Climatic Center STAR program for July 1967 through December 1971 
(National Climatic Center 1973). 


The annual distribution of on-site stability data for the pro- 
posed site was obtained from the standard deviation of horizontal wind 
direction, using the methods delineated by Slade (1966) and Irwin 
(1980). A joint frequency distribution of stability, wind speed, and 


wind direction for the proposed site is presented in Table 2.1-6. 


In general, atmospheric dispersion in the area is good. Good 
dispersion conditions (Pasquill stability classes A through D) occur 
about 90 percent of the time and are a result primarily of the clear 


skies and moderate-to-strong winds that occur there most of the year. 
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TABLE 2.1-5 


PERCENT MONTHLY FREQUENCY OF PASQUILL STABILITY CLASSES - 
CASPER, WYOMING, 1967-1971 


SS a 


Class 


A B C D E F 
a a a 
Jan 0.0 0.1 1.4 84.6 9.8 4.2 
Feb 0.0 0.4 rae 78.3 i a 5.6 
Mar 0.0 V7 Lied 80.7 10.2 4.6 
Apr 0.0 2.4 6.3 70.3 eer egs ara 
May 1.1 4.8 11.0 59.6 bne3 Lia2 
Jun ie 9.0 at 47.8 is 14.2 
Jul i ary) 10.8 14.9 34.4 16.9 1 poe, 
Aug 1.1 11.4 16.5 33.6 £723 20,2 
Sept 0.2 4.6 8.7 52.0 18.9 13.2 
Oct 0.0 0.1 4.5 66.9 16.0 Lies 
Nov 0.0 0.2 3.0 fe fey t200 ee 
Dec 0.0 0.0 1 82.1 Be eee 4.4 
Annual 0.7 3.9 fe 63.9 13.9 10.5 


Source: National Climatic Center 1973. 
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TABLE 2.1-6 


PERCENT MONTHLY FREQUENCY OF PASQUILL STABILITY CLASSES - 
PROJECT MONITOR SITE, 1977 (40-meter level) 





Feb 2.4 Ets 4.5 84.2 4.9 eek 0.0 
Mar Pata Ze3 Ky | 84.9 Ze ae. 2.6 
Apr Ff Aes) 6.2 62.1 10.7 6.0 0.2 
May sew 4 6.2 15 69.9 4.3 Z2o 0.0 
Jun 7.4 i330 14.3 ine jae, 4.2 4.0 0.0 
Jul 6.0 10.6 13.4 61.5 4.8 Siaue 0.0 
Aug 558 8.9 10.8 61.6 bed, rans 0.0 
Sept ge 8.0 17.6 61.2 seas 6.5 AAP | 
Oct 2.6 2.9 6.7 78.6 6.1 m Ninf 0.0 
Nov 2.6 4.0 6.2 80.8 5.4 0.7 0.0 
Dec 3.4 be Pegs 6.1 78.8 4.6 Be 4 pi 
Annual 4.4 6.0 8.4 1 lage) Died Eee | 0.3 
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Good dispersion conditions for the project site are also indi- 
cated by available "mixing depth" data. Mixing depth is a measure of 
the thickness of the layer of the lower atmosphere in which pollutants 
can disperse freely after daytime heating burns off the normal noctur- 
nal temperature inversion (stable conditions). Assuming all other 
conditions are equal, therefore, the higher the afternoon mixing 
depth, the better the dispersion. Table 2.1-7 presents mixing heights 


and wind speeds within the mixing layer in the project area. 


Air Quality. 

General. The proposed plant site is located in an area which 
is primarily an agricultural and rural region. Existing air quality 
in the project area is good; the region is currently designated as 
"Better than National Standards" or "Cannot be Classified" for sulfur 
dioxide (s0,), nitrogen dioxide (NO,), total suspended particulate 
matter (TSP), ozone (04), and carbon monoxide (CO). Federal and 
Wyoming ambient air quality standards are presented in Table 2.1-8. 
National primary standards represent the levels necessary, with an 
adequate margin of safety, to protect the public health. These 
standards must be attained within 3 years after the state implementa- 
tion plan is approved by the EPA. National secondary standards are 
the levels necessary to protect the public welfare from any known or 


anticipated adverse effects of a pollutant. 


Total Suspended Particulate Matter (TSP). TSP is the most 


extensively monitored pollutant in the area. Three DEQ hi-vol 
samplers are operated within a 50 km radius of the site with a fourth 
DEQ hi-vol station that was discontinued in 1975 (the Douglas North 
site). In addition, private companies operated at least 11 different 
hi-vol stations for varying periods of time including a WyCoalGas 


plant site station operated from 1975-78. TSP data collected in the 
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TABLE 2.1-7 


ESTIMATED AVERAGE MIXING HEIGHTS AND WIND SPEEDS IN 
MIXING LAYERS FOR PROJECT SITE AREA 








Mixing Heights Wind Speeds 
(meters) (mph) 
Annual . 
Morning 300 9 
Afternoon 2200 15 
Winter 
Morning 300 ll 
Afternoon 1200 13 
Spring 
Morning 400 iM 
Afternoon 2700 17 
Summer 
Morning 300 8 
Afternoon 3200 15 
Autumn 
Morning 250 9 
Afternoon 2000 13 


Source: Holzworth 1972. 
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Pollutant 


TABLE 2.1-8 


FEDERAL AND WYOMING AMBIENT AIR QUALITY STANDARDS 


SRS SC SR EE PS LE SRT SEIT ST ST I SE IETS SE SEE I SEE IEE IDES IE OIE DE LE E-SERIES RAO AE RET AOA, 
Federal Primary 


Standards* 


Averaging Time 


peg/m 


Federal Secondary 
Standards* 


pe/m 


ppm 


Wyoming State 
Standards 


pe/m 


i aes 


Sulfur Dioxide . Annual 
(Arithmetic) 80 .03 60 .02 
24-hour 365 14 260 -10 
3-hour 1,300 abe 1,300 os 
Total Suspended Annual 
Particulate (Geometric) 75 60 60 
24-hour 260 150 150 
Carbon Monoxide 8-hour 10,000 9 10,000 9 10,000 9 
1-hour 40,000 35 40,000 35 40,000 35 
Photochemical 
Oxidant (Ozone) 1-hour 235 12 235 ig 160 .08 
Non-Methane 
Hydrocarbons 3-hour (6-9 a.m.) 160 24 160 24 160 .24 
Nitrogen Dioxide Annual 100 05 100 05 100 05 
Hydrogen Sulfide 1/2-hour g : 3 70 ¢ 
Fluorides 24-hour : : q ¢ 0.8 ¢ 





Source: Bureau of Land Management 1980. 
Title 40 CFR Part 50 National Ambient Air Quality Standards (Standards for averaging times of less than 


one year are not to be exceeded more than once a year). 
yoming Ambient Air Quality Regulations, as amended in 1975 (Standards for averaging times of less than 
one year are not to be exceeded more than once a year). 

Standards set as a guide to achieve Photochemical Oxidant Standards. 

dNo standards established. 
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region are summarized in Table 2-1-9,” A’ hore detailed seasonal sun- 


mary of the 1978 DEQ data is presented in the Meteorology Air Quality 


and Noise Technical Report (WCC 1981b). The annual concentrations 


have approached but not exceeded the national secondar 


y and Wyoming 
standard of 60ag/m>. 


With the application of particulate matter con- 
trols at the power plant in Glenrock, Wyoming, the ambient mean con- 


centration has generally decreased in the area, 


Gaseous Pollutants. Monitoring of gaseous pollutants was 


performed at the Proposed plant site from January through June 1974. 
Within that period, 11 pollutants were monitored, including total 


hydrocarbons, nonmethane hydrocarbons, methane, nitrogen Oxides, NO 


dks 
nitrous oxide, 


and CO, 


03; SO, ; total sulfur compounds, hydrogen sulfide, 


The various hydrocarbons, ozone, and oxides of nitrogen were 
measured during all six months. The sulfur compounds, however, were 


monitored during May and June. Carbon monoxide was monitored during 
May. Hourly data listings, equipment description, and calibration 


information are Presented in a report by Metronics (1974). 


During the two months monitored, hydrogen sulfide was always 


below the 0.05 ppm detection limit. The 24-hour mean so, concen- 


tration exceeded the detection limit only once during the monitoring 


period, while total sulfur compound readings were always below the 
detection limit. Ozone levels reached or exceeded the Wyoming stan- 
dard of 0.08 parts per million (ppm) during 2 hours of the 6-month 
sampling period, but most hourly averages showed values of 0.05 ppm or 
below. Maximum hourly carbon monoxide concentrations (2 ppm) were 
well below the national and Wyoming standard of 35 ppm, for the one 
month monitored. Methane levels (for which no national Standards have 


been promulgated) remained steady between 1.2 and 1.3 ppm, with an 
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TABLE 2.1-9 


DAILY MAXIMUM AND ANNUAL GEOMETRIC MEAN TSP CONCENTRATIONS 
(ug/m3)-DEQ SITES 


—_—_e————— ese 


S Annual 
Station Year No. of Samples Daily Maximum Geometric Mean 
TAS Cm ELT Tn nT Se Speen perenne ree ee CEN SLE ATO 
Burks Ranch 73 55 221 59 
74 52 231 55 
75 58 170 33 
76 57 208 30 
77 52 98 16 
78 27 53 a 
Stoddard Ranch 74 4&4 89 23 
75 23 115 a 
Irene Ranch 75 23 82 a 
76 40 105 14 
77 41 To2 16 
78 52 118 19 
79 Bre 137 16 
Douglas (north) 77 52 72 1l 
78 44 68 14 
Douglas 79 30 103 a 
Proposed 75 52 is 29 
Plant Site 
76 55 59 22 
Ww 60 92 17 
78 52 138 24 
Proposed Mine 79 23 73 a 
Site 
80 51 47 20 


Source: Bureau of Land Management 1980. 


“Number of samples insufficient to compute annual geometric mean. 
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hourly maximum of 1.7 ppm. The monthly average concentration of 
nonmethane hydrocarbens ranged from 0.5 to 1.8 ppm, with a 3.2 ppm 


maximum. 


From October 1976 to November 1978 a trailer with continuous 
monitoring instruments was operated by the DEQ at the plant monitor 
Site. Sulfur dioxide, nitrogen dioxide, and ozone were monitored. 
The monitors for sulfur dioxide and nitrogen dioxide were activated 
in October 1976. Ozone monitoring was begun in August 1977. The NO. 
monitor was discontinued in March 1978, while SO, and 0, monitoring 


was discontinued in November 1978. 


The observed values for sulfur dioxide and nitrogen dioxide 
from 1976 through 1978 are typical of a rural environment and far 
below the national standards for each pollutant. Peak hourly SO, 
concentrations observed during 1976, 1977, and 1978 were 0.03 ppm, 
0.05 ppm, and 0.04 ppm, respectively. 


The DEQ ozone monitoring record for 1977 indicates that one hour- 
ly ozone concentration (0.11 ppm) exceeded the 0.08 ppm standard and 
one concentration equaled it. Overall, however, more than 99 percent 
of the recorded hours had concentrations less than 0.05 ppm. The 1978 
ozone record shows 90 percent of the readings to be 0.05 ppm, with a 
maximum of 0.07 ppm. The mean concentration of each year was 0.03 
ppm. These results are quite similar to those observed at the same 


site in 1974. 
Noise. No noise measurements are available for the project area. 


Existing noise levels in the region are expected to be the result of 


natural sources, because of the rural, undeveloped nature of the 
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project region. Based on studies done by the EPA (1974), existing 


noise levels are expected to be about 40 to 45 decibels, Lan scale. 


Mine Site 

Climate. Climatic conditions at the proposed mine site are similar 
to these presented for the plant. There are no Significant terrain 
features separating the two sites. Mine Site-specific meteorological 
data are being collected at the proposed North Antelope mine site, 


approximately one-half mile west of the proposed Rochelle mine. 


As in the case of the proposed plant site, annual average temper- 
ature is about 45°F based on data from Rochelle and Dull Center (U.S. 
Weather Bureau 1965). The coldest month is January and the warmest is 


July. 


Annual precipitation at the mine site is expected to be about 10 
to 13 inches. Snowfall data taken at Rochelle (National Oceanic and 
Atmospheric Administration 1975b), at an elevation of 4,496 feet, in- 


dicate that annual average snowfall is about 34 inches. 


Wind speed and direction data presented for the plant site are 
expected to be fairly representative of the mine site, although local 
topographic features would be expected to affect the wind characteris-— 


tics at a specific site. 


Air Quality. Total suspended particulate matter (TSP) has been 
monitored at the mine site during the last half of 1979 and all of 
1980. The annual mean TSP concentration is about 20 Heian the 
maximum 24-hour average concentration observed during the period 


was 73.4 heim 
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Gaseous pollutant levels are expected to be similar to those 


discussed for the proposed plant site. 


Noise. No noise measurements have been taken at the proposed mine 
site. Because of the rural nature of the location, existing noise 


levels are expected to be about 40 to 45 decibels, Lan scale. 


Other Project Components 


For other project components, climate, air quality, and noise 
conditions are expected to be similar to those discussed for the 


proposed plant site. 
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2.2 TOPOGRAPHY, GEOLOGY, GEOLOGIC HAZARDS, AND PALEONTOLOGY 


Topography 
The proposed project area lies within the Great Plains physio- 


graphic province, the topography of which is relatively subdued. How- 
ever, topographic relief of several hundred feet occurs in the basins, 


and relief in uplift areas exceeds 1,000 feet. 


Within the Powder River Basin, where the entire project except a 
part of the product pipeline would be located, the landscape consists 
principally of broad valleys and scattered low hills; in the southern 
basin this terrain gives way to conspicuously eroded badlands. The 
major streams in the Powder River Basin are entrenched 200 to 400 


feet. 


The product pipeline would extend across the Hartville Hills, 
a local geologic uplift with approximately 1,500 feet of topographic 
relief. These hills are dissected by numerous intermittent streams 
in narrow gulches or broad valleys. South of the Hartville Hills the 
pipeline would cross the Denver Basin, which is gently rolling with 
moderate relief. There are several escarpments, the most prominent of 
which is the Goshen Hole escarpment, approximately 500 feet high. The 


product pipeline would cross it in two places. 


Geology 
Stratigraphy. Geologic units ranging in age from Precambrian to 


Holocene would be occupied by various components of the proposed 
project. Brief lithologic descriptions of the geologic units exposed 
at the surface are presented in Table B-l1 in Appendix B; their 


stratigraphic relationships are shown in Figure 2.2-l. 
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ROCK UNIT ANO EQUIVALENT ROCK UNITS, 
AND APPROXIMATE THICKNESS 





GENERAL DESCRIPTION OF UNIT 








Fine Windbiown Sand 
Loess and Fine Sand 














Unconsolidated to Poorly Consolidated Clays, Sits, Sands, 
Gravets, with Cobbies and Boulders 


Send and Gravel, with Lenses end Beds of Send, Silt, Clay, 
Sendetone, Sittstone, Le 


Boulde 
Send, Gravel, Cobbies, Boulders, Lensss of Clay and Silt 


Grevel.and Boulders, Some Silt, Fine Send, Bentonitic Clay 


4 
Uneoreniidated to Well Cemented, Lenticular Beds of Sand 
and Gravel, with Sitt, Cley and Thin Limestone. 















QUATERNARY 


PLEISTOCENE 












Loose to Well Cemented, Sandstone and Silt, with Hard 
Concretionary Sendstone, and a Bess! Conglomerate 


'¢ UNNAMED CONGLOMERATE (340 fest) Grey, Coarve-grained Sandstone and Congiomerste 


BRULE (480 fest) 
WHITE RAVER (1888 fest) 
CHADRON (768 fest) 










MIOCENE a 








OLIGOCENE 








\neerbedsed Siltstone and Cieystone with Some Leness of 
Sandstone, Conglomerate, and Voicanic Asi end Limestone 
































EARLY Congiomeratic to Fine-grained Sandstone, Siltstone, 
a WASATCH (2880 feet) Cersonaceous Shale, Mudstones, Coal 
FORT UNION hreerbedsied Fine-greined Sendstone, Siltstone, Sendy Shate 

TONGUE RIVER MEMBER 
el 

F Fine to Coerse-grained Sendswne, Finely Lint retina 

PALEOCENE LESBO MEMBER (2880 feet) wenreedaisd with Simeone, Cleystone, Shele, 
. = 
TULLOCK MEMBER (1800 fest) braerbeddec Sandstone, Siltstone, Shele, Carbonecsous Shele, 








Shele, Massive Lenticular Sandstones, Some Coa! 






MESA VERDE (500 fest) 






PIERRE (2700 fest) 






CODY (38080 w 5800 fest) 









Thick Shete Units, with Minor Sandstone, Siltstone, 
Containing Bentonite, Chalk, Limestone. 
Unit st Top (Mesaverde) is Primarity Sendstone. 








CRETACEOUS MOBRARA (560 feet) 












RLILE SHALE 














Gi 
FRONTIER (380 : 
: sa GRANEROS 
NEW CASTLE SANOSTONE 
THERMOPOLIS (246 ft) SKULL CREEK SHALE 


CLOVERLY (380 feet) INVYAN KARA GROUP 





Stliceous Shale wath Bentonite Beds 
Shale with Bentonite Beds. Upper Sendstwne Unit. 
Sandstone 


Thin to Thick Bedded , Quartzite, Sheley Sittstone, 
Cleystone, Local Conglomerate Beds Near Bese 


Variegated Siliceous Cleystone, Freshweaser Limestone, 


Ss 


fe ve SEE 6.9.9. 














Shale, Limy, Gleuconitic Siltstone, Sensistone, interbedded 




















TRIASSIC 


PENNSYLVANIAN 
MISSISSIPPIAN 4 


eeeree el _EFFERSON 
ORDOVICIAN Sie, BIGHORN DOLOMITE 


UNNAMED SANOSTONE 
CAMBRIAN 


GALLATIN LHAESTONE 
PROTEROZOIC 


GROS VENTRE FORMATION 


Sittstone, Sendstone, Shale with Gypsum and Anhydrite 
Partings, Shale, Limestone, Dolomite 






Sendswnes, Limestone and Dolomite, Shale 












Cherty Limestone snd Dolomite, Minor Shale, Sittstone, 
Serckeane 





PALEOZOIC 







FLATHEAD Cambrian rocks mesh sow 60 fest 
SANDSTONE in thickness neer southern edge of 
Powder River Beason 








PRECAMB. 









LEGEND 
West 1964; Momper 1964; 
SANDSTONE BB DOLOMITE TUFF Snyder 1980; Hodson et al. 1973. 
¥¢ CONGLOMERATE CHERT = COAL 


Yy METAMORPHIC AND 
ERACESELANS TONE, SILTSTONE W//) ities Y IGNEOUS ROCKS r Note: Stratigraphic column not drawn to scale. 


=| LIMESTONE BENTONITE 


Figure 2.2-1 
COMPOSITE STRATIGRAPHIC COLUMN FOR THE WYCOALGAS PROJECT 
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Origin of Coal Deposits in the Powder River Basin. A major river 


flowed northward along the axis of the Powder River Basin during 
Eocene and Paleocene times, building natural levees which formed the 
margins of extensive swamps (Ethridge and Jackson 1980). Ground-water 
flow patterns probably paralleled the tributary drainage, contributing 
to the development of swamps as mineral nutrients carried in solution 
reached the surface. The moist, subtropical climate during that time 
further encouraged lush swamp vegetation. The basin probably subsided 
during the development of the swamps, contributing to the development 
of thick deposits of plant material. The swamps were periodically 
covered with alluvial deposits as the natural levees were breached 
during periods of flooding. Under the influence of pressure and with 
the passage of time, the thick peat deposits were transformed into the 


coal deposits that now underlie most of the Powder River Basin. 


Structural Geology. The proposed project would be located within 
three subprovinces of the Great Plains physiographic province; these 
three subprovinces are described separately below, and their locations 


are shown in Figure 2.2-2. 


Powder River Basin. The Powder River Basin, 12,000 to 15,000 





Square miles in area, consists of a northwest-southeast trending 
asymmetric syncline, the axis of which is located along the western 
margin of the structure. The strata west of this axis have a regional 
dip of as much as 20 degrees, whereas those east of the synclinal axis 
have a regional dip of only 1 to 2 degrees (Sharp and Gibbons 1964). 
Several broad, intermediate-scale folds trend southwest in the 
southern part of the basin (Osterwald and Dean 1961). Regional 
uplifts, followed by periods of erosion, occurred in the Eocene Period 
(55 to 40 million years ago) and in the late Tertiary Period (about 5 
million years ago) (Sharp and Gibbons 1964). 
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Hartville Uplift. The Hartville uplift is a relatively 
symmetrical, broad, elongated domal structure. A northeast—trending 
monocline delimits the uplift from the adjacent Powder River Basin, 
and a fault system marks its boundary with the Denver Basin (Denson 
and Botinelly 1949). 


Denver Basin. The Denver Basin is similar in structure to the 





Powder River Basin. The sedimentary rock units that underlie it are 
downfolded into an elongated trough that extends from the Hartville 
Hills to Colorado Springs (Lowry and Crist 1967). 


Seismicity. The project area lies near the boundary of the Rocky 
Mountains and Great Plains tectonic provinces. Smith and Sbar (1974) 
infer that much of the seismicity in the region may be the result of 
rifting between the tectonic provinces; Nuttli (1973) pointed out that 
the western part of the Great Plains Province, which includes the 
project area, has significantly higher seismicity than other areas in 
the province. Studies performed by Docekal (1970) indicate that 
earthquakes of Modified Mercalli intensity IV or more in this region 


are usually felt over an area of at least 1,500 square miles. 


An earthquake data bank search of a region surrounding the plant 
site (to a distance of 250 km) disclosed only 67 events. This search 
included earthquake catalogues compiled by the National Oceanic and 
Atmospheric Administration (NOAA) and by J. Docekal (1970). Instru- 
mental (seismographic) coverage of the area has been available only 
since 1964; "felt" earthquake reports date back to 1895. The largest 
preinstrumental earthquake (Intensity VII, 14 November 1897) was 
located about 89 km from the plant site. This earthquake caused con- 
siderable damage to a hotel in Casper, Wyoming, and probably produced 
a peak ground acceleration of about 0.03 g in the plant area based on 


attenuation relationships by Schnabel and Seed (1973) and Algermissen 
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and Perkins (1976). The closest preinstrumental earthquake was 
located 82 km from the site, and probably produced an insignificant 
ground acceleration at that location. Instrumentally recorded earth- 
quakes in the area studied have all had magnitudes less than 5.0, and 
most have occurred in the Rocky Mountains more than 100 km from the 
plant site. The exceptions include a magnitude 4.5 earthquake and a 
Magnitude 3.0 aftershock, which occurred 42 km from the plant site on 
August 22, 1964. The spatial relationships can be inferred to suggest 
that they occurred on the Rawhide fault. The larger of these two 
events probably caused a peak ground acceleration of about 0.02 g at 
the plant site, based on the attenuation relationshiops cited above. 
No earthquakes are known to have occurred in closer proximity to the 
plant site than these two events. Studies performed by Algermissen 
and Perkins (1976) indicate that earthquakes of Magnitude 7.0 could 
occur in the project region. Nuttli (1973) suggests that the recur- 
rence interval for maximum earthquakes in this region may be about 


1,000 years. 


Paleontology. The available data appear to indicate that nearly 
every geologic unit in the project region is fossiliferous (see Table 
2.2-1). However, only two reported fossil localities are present in 
the vicinity of any of the proposed facilities. Both of these ver- 
tebrate fossil localities are within T. 17 N., R. 66 W. in Laramie 


"in sec. 21, is located a few hundred feet 


County. "Joe's Quarry,' 
west of the proposed product pipeline alignment, near milepost 117. 

"Horse Creek Quarry," in sec. 3, is located about 1 mile east of the 
proposed right-of-way. The stratigraphy and paleontology of both of 
these localities have been described by Cassiliano (1976) in a thesis 
entitled "Stratigraphy and Paleontology of the Horse Creek - Trail 

Creek Area, Laramie County, Wyoming," submitted to the Department of 


Geology at the University of Wyoming, Laramie, Wyoming. The fossils 
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TABLE 2.2-1 


INFERRED FAULT CROSSINGS PROPOSED PRODUCTS PIPELINE 








Approximate Fault Relative Data 
Milepost Location Description Name Displacement Source 
58.7 Whalen Canyon Sunrise Down to W. Snyder 1980 
ToezieN., Re 62 We, seca l¥, 20 left lateral Denson and 


Botinelly 1949 


65.9 Near Laramie River Wheatland Down to Nw McGrew 1963 
T.a26GN.5% Ra 65. Wa, secs 29 

66.4 Near Laramie River Wheat land Down to Nw° McGrew 1963 
T.2265N.%- Rs 65 W., gece 29 . 

69.8 T. 25 N., R. 65 W., sec. 8, 17 Whalen Down to sEa McGrew 1963 

TiS2 T. 25 N., R. 65 W., sec. 20 Whalen - McGrew 1963 

72.4 T. 25 N., R. 65 W., sec. 29 Whalen Down to nwo McGrew 1963 


McGrew 1967 





“The mapped locations may not be sufficiently accurate for design purposes. 
Dice displacement across Sunrise fault is 300 feet (Denson and Botinelly 1949). 
“Minimum displacement across Wheatland system is 650 feet (McGrew 1963). 


eMinismatan displacement across Whalen system is 600 feet (McGrew 1963). 
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found in the above-named quarries included fish, turtles, birds, 


horses, rhinoceri, camels, antelope, and deer. 


Geologic Hazards. 


Seismic Hazards. An earthquake with a recurrence interval of 
1,000 years would be the maximum credible event for the project 
region, based on relationships presented by Nuttli (1973) and Alger- 
missen and Perkins (1976), and would produce an acceleration of 0.5 g 
at 10 kilometers from epicenter. Such an acceleration could cause 
substantial damage to structures and, under certain conditions, lLique- 
faction or other types of ground failure. However, a less conserva- 
tive interpretation of the recurrence data of Algermissen and Perkins 
(1976) indicates a 90 percent probability that an acceleration of 0.04 
g would not be exceeded in 50 years. The most probable location of a 
future, strong earthquake in the project region would appear to be the 
active faults mentioned below. However, the possibility of other 
source locations cannot be precluded, as the historic seismicity of 
the region has been quite diffuse; there has been no clear, consistent 


relationship of epicenters to known faults. 


Surface fault rupture is a potentially severe problem for struc- 
tures astride active faults. The proposed product pipeline would 
cross an extension of the Rawhide fault and several traces of the 
Wheatland-Whalen fault system, both of which have been classified as 
active (Witkind 1975). McGrew (1981) reports the presence of a wide 
gouge zone, where a fault trace related to the latter fault system 
displaces 8,000-year-old sediments; this condition suggests repeated 
episodes of surface fault rupture during Holocene time. The approx- 


imate fault crossing locations are listed in Table 2.2-l. 


Landslides. Studies in the Powder River Basin by the USGS 


(Miller 1978) show that many landslides occur on slopes underlain by 
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poorly consolidated sand-shale sequences within the Fort Union and 
Wasatch formations, causing damage to facilities or presenting a 
potential hazard during construction. Most occur on slopes steeper 
than 14 degrees (31 percent), but large landslides have occurred on 
slopes as gentle as 11 degrees (24 percent) (Ebaugh 1978). Plastic 
soils and water from local aquifers or melting snow are cited as 
common contributory factors to slope instability (Chleborad 1978). 
Ground water has also been cited as a factor in failures of high walls 
in open-pit mines (McGregor et al. 1978). However, Savage and Smith 
(1978) concluded that the most critical factor in the stability of 
high walls appears to be the degradation of strength and deformation 


properties of exposed rock with time after excavation. 


Other Geologic Problems. Some soils found in arid areas can 
"collapse" as a result of denser packing when wetted, especially under 
a load. The volume of the soil may decrease about 10 to 15 percent 
and, depending upon the thickness of the deposit and the depth of 
penetration of the water, the ground surface may sink several feet. 
Shelton and Prouty (1979) present several examples from Colorado, 
including one in which the settlement amounted to 8 feet. Dudley 
(1970) presents detailed technical information on this phenomenon. 
Bentonitic soils and rocks can generate high swelling pressures when 
wetted, sometimes causing severe structural damage (Shelton and Prouty 
1979). Soils in both these categories have been identified at the 


proposed plant site (Woodward-Thorfinnson 1974). 
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2.3 SOILS 


Soils in the WyCoalGas project area were formed on three general 
types of parent material (Hilston et al. 1977). North of Douglas, 
Wyoming, soils in the project area were formed in calcareous, Quater- 
nary, loamy alluvium or residuum derived from Tertiary sandstones and 
clay shales. In the South Well Field and along the water pipeline 
corridor south of the North Platte River, the parent material is cal- 
careous, loamy or skeletal, Quaternary residuum or colluvium derived 
from Tertiary sandstones and clay shales. Soil parent material in the 
project area south of Douglas to the southern terminus of the product 
pipeline is calcareous, skeletal or loamy, Quaternary alluvium or 
residuum derived from Tertiary tuffaceous sandstones, clay shales, and 


marlstones. 


Soils that will be directly disturbed by major project components 
are listed in Table C-l1 in Appendix C. These soils can be classified 
as very young Torrifluvents, young Torriothents, more mature, weakly 
developed Camborthids, and mature, well developed Arguistolls and 


Haplargids. 


Mine 

Most of the soils on the proposed mine site have a loamy surface 
texture, are well drained, and have a moderate to severe erosion 
hazard (Peters and Andrews 1980). Soil reaction or pH values range 
from a favorable range for vegetation growth. Soil salinity on the 
Mine site is generally not a significant problem for vegetation 
growth. Soil on less than 5 percent of the site may have relatively 


high salinity. 


According to the Land Capability Classification used by the U.S. 


Soil Conservation Service (SCS 1979), approximately 30 percent of the 


2-3 
























Hane ot ) foxanwy aesdd ao beurre? od asis 16 testorg esl testes thes mn 
7)  yeibgerot to oR LONE SP ae nodasin) Taivedair eae o a8 ice 
“gota ,ssoptzotes wl biatet ore sets Sostorq fd a ato: Bhan e 
mee * fae, ameter sea aa “enh saet mort bavire munbitnde 19 mulvette, ganar) 
Cai Navel wkiowiq tetaw tej yoots baw blelt Siew dave add al wh veotnde: 


ote) ak Intyadag Inba8g 4 aa toEe osenrd ‘9 ron atl’ 20 dstrow Subs 4 a2 j 

spare ae axtvuhled * o ainrbies charg eat piarofeda 70 uno povonzes 
acts gi " Pet waa soon Lsok jaalade voly boe Senosabnse yaeiteet no de 
‘joohdce ait Lo sunieres oxed toe i. ot week neve to H3uo9 aes sontent a 


‘ | ames 7 a I 
itaseguny toanjorg solam yd bedwgelb yigoess d ffi tad atboe: ie a 
boteki. ome 
Uiinee .stvine esom ,wtdosdiokrxcT! gawoy ,asoevnlaresoy GAUOY oan mY A 


Vp eee ‘ins, BE iOe eee? .0 s¢hueend ai. [Xe fed us 
Peed tee eee To Ey Bae Bea aA + i H.C Dogteag g mam A ol 5 ar 


12 ' 
bite al fovstuged begolevab, Tiew etiam bos gab tdaxodmad) baqalevab- Pan 
aaron 4 


nimouh | Re aah we 

| ovstime Yaa & ovEA 43% wise boaoyoxg edt wo ation on? fo tot sin 
a nip rae se Otever o2 preebvow: « wwet baw yb benkwab itew ote venoms e 
4h fay i agin 2 aon! dias el rgb out Seok . (08CL ae th bap #9399) 7 
mt, | sid ao vob Toe svar drehn ge mad ipsoger 203 agont viderovet & bred 
acta naegey sot so ldoxg gaBo3) tiegta B gon ilezenes ek onbe it 
Viovitelex sys ! eam. athe wa te anenireg Aa aot eaat no lio® a2 

i | hy My al on vi Cas f  seaadine dai 

2.0 edy yd baew wokyadt Leoaitd easton daa od? 2 au 
#43 Io aapomag. oe pee bhi ane) 983 we raf 


WCGAS.AE (I) - 2 


mine site has soil suitable for cropland but with severe to very 
severe limitations or erosion hazards (Peters and Andrews 1980). Less 
than 20 percent of the site may be suitable for irrigation, and there 
are no prime farmland soils. The remaining 70 percent of the mine 


site has soils that should be used for grazing and forestry. 


It 1s estimated that over 60 percent of the site has no topsoil . 
suitable for use in reclamation (Peters and Andrews 1980). Where 
suitable soils do exist, topsoil depths range from 3 to 60 inches and 


average approximately 27 inches (Peters and Andrews 1980). 


Railroad 

Most of the soils in the railroad corridor have a surface texture 
of loam, sandy loam, or clay loam (SCS undated, Northern Converse 
County Soil Survey). Approximately 95 percent of these soils are well 
drained, less than 4 percent are excessively drained, and less than l 
percent are poorly or somewhat poorly drained. Soil pH ranges from 
6.1 to 9.0, with most profiles ranging from 6.6 to 8.4 (SCS undated, 
Northern Converse County Soil Survey). This is a favorable range for 
vegetation growth. Soil salinity is not high enough to restrict plant 
growth along approximately 70 percent of the corridor. Soils in the 
rest of the corridor may have salinity values greater than 8 mmhos/cn, 


which only a few native plant species tolerate. 


Soils in approximately 50 percent of the corridor are marginally 
suitable for use as cultivated cropland with a Land Capability 
Classification of 4 (SCS undated, Northern Converse County Soil 
Survey). The major limitation of soils in this class is erosion 
hazard. The remaining 50 percent of the land is suitable only for use 
as rangeland and/or wildlife habitat with Capability Classes of 6 
through 8. There are no prime farmland soils in the corridor (SCS 


undated, Prime Farmland, North Converse County). 


CeMoaly 
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More than 55 percent of the soils in the railroad corridor are 
suitable for use in reclamation. Topsoil stripping depths range from 
3 to 60 inches. The major factors limiting the reclamation use of the 
remaining soils include high salinity, sodicity, depth to bedrock, and 


sandy texture. 


Plant 

Soils on the proposed plant site have a surface texture of loan, 
clay loam, or sandy loam with a pH ranging from 6.6 to 8.4 (SCS 
undated, Northern Converse County Soil Survey). The soils have 
electrical conductivity values of less than 2 mmhos/cm, indicating a 
very low salt content. The water erosion hazard for these soils is 
severe (SCS undated, Northern Converse Soil Survey). The wind erosion 


' hazard ranges from moderate to high but is commonly moderate. 


None of the soils on the plant site are suitable for use as 
cultivated cropland but they are suitable for rangeland or wildlife 


habitat (SCS undated, Prime Farmland, North Converse County). 


Essentially all of the soils on the plant site are suitable for 
use in reclamation. Topsoil stripping depths range from 15 to 30 


inches or to bedrock, whichever occurs first. 


Water Supply System 


Combs Reservoir. The three soils that occur on the proposed 
reservoir site have surface textures of fine sandy loam, clay loam, 
and loam (SCS 1965-1980). All of these soils are well drained. They 
have a moderate to severe water erosion hazard and a moderate to high 


wind erosion hazard (SCS 1965-1980). 
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The pH of the soils ranges from 6.1 to 9.0 (SCS 1965-1980), which 
is a suitable range for plant growth. Soil salinity is generally low, 
with electrical conductivity values ranging from 0 to 8 mmhos/cm (SCS 
1965-1980). 


Less than 10 percent of the soils on the reservoir site are suit- 
able for use as cultivated cropland and there are no prime farmland 
soils in the area. The remaining soils on the site are suitable for 
use as rangeland and wildlife habitat (SCS undated, Prime Farmland, 


North Converse County). 


All of the soils are suitable for use in reclamation. Topsoil 


stripping depths are approximately 6 inches. 


North Well Field. Most of the soils in the proposed North Well 
Field have surface textures of loam, clay loam, or sandy loam (SCS 
undated, Northern Converse County Soil Survey). Approximately 95 
percent of the soils are well drained and the remaining soils are 


excessively drained. 


Soil pH ranges from 6.1 to 9.0 (SCS 1965-1980; SCS undated, 
Northern Converse County Soil Survey). Soil salinity is generally 
low. Less than 5 percent of the soils may have high salinity levels. 
Severe water and wind erosion could be expected from soils covering 40 
to 50 percent of the well field. The water and wind erosion hazards 


on the rest of the area are moderate. 


Less than 10 percent of the soils in the North Well Field are 
suitable for cultivated cropland. Factors limiting soils for this use 
are erosion hazard, shallow topsoil depth, and clayey textures. There 
are no prime farmland soils in the area (SCS undated, Prime Farmland, 
Northern Converse County). Approximately 90 percent of the soils in 


the well field are suitable for rangeland and wildlife habitat. 
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Approximately 70 percent of the soils in the well field are 
suitable for use in reclamation. Topsoil stripping depths range from 


3 to 60 inches. 


South Well Field. Soils in the proposed South Well Field generally 
have surface textures of very fine sandy loam, silt loam, and loam 


(SCS 1965-1980). All of the soils are well drained. 


Soil pH ranges from 6.1 to 9.0 (SCS 1965-1980). Soil salinity is 


generally very low. 


All of the soils in the well field are suitable for use as 
rangeland and/or wildlife habitat. There are no prime farmland soils 


in the area. None of the soils are suitable for use in reclamation. 


Water Pipeline. Soils in the water pipeline corridor have surface 
textures of silt loam, fine sandy loam, and loam. These soils have a 
pH ranging from 6.1 to 9.0. Soil salinity is generally low. The 
water and wind erosion hazards of the soils in the corridor are 


generally moderate to severe. 


Due to the high erosion hazard, less than 15 percent of the soils 
in the corridor are suitable for use as cultivated cropland. Approxi- 
mately 85 percent of the soils are suitable for use as rangeland and 
wildlife habitat. There are no prime farmland soils in the area (SCS 


undated, Northern Converse County Soil Survey). 
All of the soils in the water pipeline corridor are suitable for 


use in reclamation. Topsoil stripping depths range from 0 to 60 


inches. 
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Product Pipeline 

Most of the soils in the proposed product pipeline corridor have 
a loamy surface texture (SCS undated, Platte, Eastern Laramie, and 
Southern Converse Counties Soil Surveys). Approximately 70 percent of 
these soils are well drained, less than 2 percent are poorly drained, 
and the remaining soils are moderately excessive to excessively 


drained. 


Soil pH ranges from 6.1 to 9.0. The electrical conductivity of 
most soils in the corridor is less than 2 mmhos/cm, indicating very 
low salt content (SCS 1965-1980). The water and wind erosion hazards 
of these soils are typically moderate (SCS undated, Eastern Laramie 
and Northern Weld Counties Soil Surveys; SCS 1965-1980). 


Approximately 40 percent of the soils in the pipeline corridor 
are suitable for use as cultivated cropland with Land Capability 
Classes of 2 through 4 (SCS undated, Platte, Eastern Laramie, and 
Southern Converse Counties Soil Surveys). Factors limiting the 
agricultural use of these soils include erosion hazard, water 
availability, and climate. There are no prime farmland soils in the 
area. The remaining soils in the pipeline corridor are suitable for 
use as rangeland and wildlife habitat, with Capability Classes of 6 


through 8. 


Approximately 35 percent of the soils in the pipeline corridor 
are suitable for use in reclamation. Topsoil stripping depths for 


these soils range from 21 to 60 inches. 
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2.4 HYDROLOGY AND WATER QUALITY 


Surface Water 


Mine. 





Drainage Basins. The Rochelle Mine permit area is drained 
primarily by tributaries of Porcupine Creek and Beckwith Creek, as 
shown in Figure 2.4-1. Porcupine Creek lies to the southwest of the 
Mine area, and Beckwith Creek lies east of the mine area. 
Approximately 0.17 square mile of the northeastern part of the mine 
area is drained by School Creek. The northwestern portion of the mine 
area contains two closed drainage basins encompassing 2.1 square 
miles. Sunny Draw drains 0.04 square mile in the southeastern part of 
the mine area. Porcupine Creek, Beckwith Creek, and Sunny Draw are 
tributaries of Antelope Creek, which is a tributary of the Dry Fork of 
the Cheyenne River. School Creek is a tributary of Little Thunder 
Creek, which in turn is a tributary of Black Thunder Creek. All of 


these streams are in the Cheyenne River drainage basin. 


The present morphology of the Rochelle Mine permit area is domi- 
nated by the headward erosion of the tributaries of Porcupine Creek 
and Beckwith Creek into the relatively flat-lying Wasatch and Fort 
Union formations. The northwestern part of the permit area is a rela- 
tively flat plateau, but the eastern and southern edges of the permit 
area are deeply incised by the headward-cutting tributaries. The 
drainage basins within the area have a dendritic pattern and are elon- 
gate in shape. First- and second-order stream channels predominate 
at a scale of 1:24,000. The small tributaries of Beckwith and Porcu- 
pine creeks have channel slopes ranging from 60 to 233 feet per mile. 
Drainage density in the permit area is about 3 miles of stream length 


per square mile. Various parameters indicative of the quantitative 
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geomorphology of the drainage basins in the vicinity of the Rochelle 


Mine area are listed in Table 2.4-l. 


Hydrologic Regime. Porcupine Creek, Beckwith Creek, School 
Creek, and Sunny Draw are intermittent, flowing only for short periods 
due to snowmelt and rainfall. Their channel bottoms are above the 
local water table except at a few locations where standing pools 
occupy the stream bottom. All drainages within the Rochelle Mine 
permit area are ephemeral, flowing only a few days a year. Runoff 
from the permit area is variable, but probably averages less than 1 


inch per year (Lowham 1976). 


Long-term stream flow records do not exist for the streams in the 
vicinity of the Rochelle Mine permit area; therefore, empirical meth- 
ods were used to estimate mean annual flows and flood discharges. The 
method of Lowham (1976) was used to estimate flood flows in Porcupine 
Creek; and the method of Craig and Rankl (1978) was used to estimate 
flood flows on the small drainages in and adjacent to the permit area 
(Table 2.4-2). The calculated 100-year flood peaks for the larger 


streams in the permit area are about 2,000 cfs. 


Sediment Yields. Annual sediment yield from the permit area 





(excluding the 2.1 square miles of internally drained basins) is 
probably in the range of 0.1 to 1.1 acre-feet per square mile (Hadley 
and Schumm 1961). Sixty percent of the sediment is derived from sheet 


and sill erosion, and 40 percent from channel erosion (Rochelle Coal 


Company 1981). 


Water Quality. Water quality samples have been taken 
periodically since March 1978 from three locations in Porcupine Creek 
(numbered 1,2,3, in Figure 2.4-1). On only one occasion during this 2- 
year period when there was measurable flow in the creek was a suite of 


samples taken from all three sites. The quality of the water in 
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TABLE 2.4-1 


GEOMORPHIC CHARACTERISTICS OF DRAINAGE BASINS IN AND ADJACENT TO THE ROCHELLE COAL MINE 


-———— nn SS SSSA = O-SSE, 


b Main Channel© Total Strean® Drainage Channel” 
Areg Basin Slope Slope Length Densify Maing enance 
Drainage (mi~) (f£t/mile) — (f£t/mi) (mi) (mi ~) (mi* /mi) Sinuosity 
SI I a er ona a SS SS ee le en nat anh eet ae 
Beckwith Creek above flume RS-4 6.28 724 69 22.2 3.5 29 1.3 
No. 3 Draw above flume RS-5 7.27 746 58.6 vA eae Sha 5) 29 1.4 
No. 3 Draw in permit area 3.31 451 60 7.8 2.3 - 43 1.2 
Knapp Draw in permit area 4.06 401 93 14.7 3.6 28 1.4 
No. 2 Draw above flume RS-1 2.39 593 95 6.5 ae .37 1.3 
Tributary School Creek in 17 700 166 0.3 1.8 - 56 1.1 
permit area 
Beckwith Creek tributaries in 
permit area 
No. Bl .27 555 214 0.6 22 -45 1.1 
No. B2 91 350 134 7238 2.3 -43 1.2 
No. B2 apy! 784 213 hei) 4.3 .23 bod 
No. B3 44 708 233 8 1.8 - 56 1.3 
No. B4 325 400 161 6 2.4 -42 1.4 
i Sa ee ne ea a a ace ce A I PEE ee ee Se es ca St Re 


“The location of the drainages are shown on Figure 2.4-1. 

Basin slope is the average slope in the drainage basin. 

Main channel slope is the average slope of channel between points 10% and 85% of the distance along the channel from the measuring point 
to the drainage divide. 

ebrainage density is total stream length in basin divided by basin area. 

Channel maintenance in the drainage area per mile of stream length. 

Sinuosity is the ratio of stream length to valley length. 
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TABLE 2.4-2 


CALCULATED FLOOD FLOWS FOR THE DRAINAGES IN AND ADJACENT TO THE ROCHELLE COAL MINE 
|S RR SE RR A NI LL IE AS DEE IE TE IE COLO IO LEE IGE AP IE II LOBE DE LEI TOE LIED ELEC REAP A SED IE EEE EE II EK RAPED EE OE EE I GEE EEE EI 





Mean Annual Peak Flows of Various Recurrence Intervals (cfs)! 
Area Flow (cfs) 2 year 5 year 10 year 25 year 50 year 100 year 
Porcupine Creek 125 6.7 533 1,433 2,536 4,428 6,386 8, 833 
a b 

at mouth (1.4) 

Beckwith Creek at 6.3 440 1,100 1,700 2,200 3,000 4,200 
RS-4 

Tributary No. B2 0.91 210 375 600 800 940 1,250 
at permit boundaries 

No. 3 Praw at 7.27 580 1,100 1,800 2,300 3,000 4,000 
RS-5 

No. 3 Draw at 3.31 300 600 900 1,400 1,700 2,000 

permit boundary 

No. 2 Draw at 2.39 275 550 800 1,300 1,700 2,000 
RS-1 

Knapp Draw at northern 1.77 410 760 1,000 1,600 2,000 2,600 
permit boundary 

Knapp Draw at western 4.06 380 770 1,300 1,800 2,000 2,800 


permit boundary 
SS Re ie ee Sets | Ce Ee. Se | Ee ee, Se Lee, ee ee Ge ar Se 


Taek Creek flows calculated using method of Lowham (1976); all other flows calculated using method of Craig and Rankl 
1978 
b : 


Based on relationship between unit runoff and drainage area developed by Hadley and Schumm (1961) for the upper Cheyenne 
River basin. 
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Porcupine Creek on this date (July 9, 1980) improved in a downstream 
direction (Table 2.4-3). The total dissolved solids concentrations 
changed from 1,211 mg/l at the upstream site, to 342 mg/l at site no. 
2, to 252 mg/l at the downstream site. The water type changes from a 
calcium sodium sulfate type at the upstream site to a calcium 
bicarbonate type at the downstream site. At the upstream site the 
water was suitable for stock watering and marginally suitable for 
irrigation; at the downstream site it was suitable for all domestic 


and stock uses. 


Water quality samples have been collected only once in the 
Beckwith Creek drainage because flow has been infrequent since the 
monitoring program began in June 1979. Samples were taken during 
snowmelt on February 11, 1980 at sampling site RS-4 on the main chan- 
nel of Beckwith Creek and at monitoring site CSG-3 on a tributary of 
Beckwith Creek (Table 2.4-3). The sampled waters were a calcium sul- 


fate type, of medium salinity. 


Downstream from the mine, Antelope Creek is intersected by 
Porcupine Creek. Since 1977 the USGS has maintained a gaging station 
and collected water samples for chemical analysis from a point 0.4 
mile downstream from the confluence with Porcupine Creek. The results 
of selected water quality analyses for this station are listed in 
Table 2.4-3. This water is a mixed cation sulfate type, of medium 
Salinity. The predominant cations are calcium, sodium, and magnesium, 
in that order. Water quality at this point is adequate for stock 
watering, but in most cases would require careful management 
practices if applied to agricultural lands. Trace element content is 


low. 
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TABLE 2.4-3 


SURFACE WATER QUALITY IN THE VICINITY 
OF THE ROCHELLE COAL MINE PERMIT AREA 


SSS 


Porcupine Creek® Beckwith Creek? Antelope Creek” 
(July 9, 1980) (February 11, 1980) near Teckla 
—————————— 
Site 1 Site 2 Site 3 RS-4 CSG-3 Average Min Max 

eee 
Conductivity 1,386 482 359 638 773 2,150 435° 2,650 
Total dissolved 1,211 342 252 742 892 1,670 292 «2,120 

solids 
Total suspended 1 8 15 oT 48 128 Sal 30 

solids 
pH <2 7.0 Paz 7.4 7.8 7 7.9 8.3 
Total alkalinity 173 60 144 86 1i7 310 56 440 
Total hardness -— os ht ate 396 566 850 =o U2 OO) 
Calcium 185 42 24 83 143 230 33 300 
Magnesium 56 19 26 41 45 31 13 110 
Sodium 4l 12 9 43 22 190 28 280 
Potassium 25 13 is 14 17 14 5 21 
Iron (dissolved) s07 34 -24 08 -08 -05 0.0 0.34 
Manganese 02 03 -04 Ae? od NeW 003 7 

(dissolved) 
Bicarbonate 173 60 144 136 184 370 68 540 
Sulfate 728 173 47 388 458 940 150 =1,200 
Chloride 3 3 3 5 4 16 4 31 
Fluoride -08 - 56 54 oat - 40 -54 fs 1 Ny 
Boron . 87 -06 -05 - 46 - 80 -18 05 -54 
Cadmium -01 -01 -O1 -002 0.0 Ee Sine 3 = 
Selenium -001 .001 .001 -001 001 Sy SO ONC fers 


Sources: Rochelle Coal Company 1981. 
-S. EPA STORET Retrieval 1981. 
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North Platte River. 





Past and Present Water Use. 

Irrigation and power production are the main uses of North Platte 
River water. Approximately 810,000 acres of land are irrigated in the 
North Platte River basin above Lake McConaughy, excluding the Laramie 
River basin (Figure 2.4-2). Of this total, 356,000 acres are in 
Wyoming, 319,000 are in Nebraska, and 135,000 are in Colorado (U.S. 
Bureau of Reclamation 1957). Approximately 230,000 acres in the 
Platte River valley below Lake McConaughy are irrigated from the North 


Platte River (Nebraska Department of Water Resources 1980). 


Total consumptive use of North Platte River water in Wyoming has 
been estimated to be about 588,000 acre-feet per year (Wyoming State 
Engineer's Office 1971), of which irrigation consumes about 574,000 
acre-feet, industrial uses about 9,000 acre-feet, and domestic and 


municipal uses about 5,000 acre-feet. 


Irrigation in the North Platte River basin began about 1865 in 
eastern Wyoming and western Nebraska. By 1910 all of the dependable 
natural flow of the North Platte River and its tributaries was used in 
valleys suited to irrigation; in fact, the natural flow was overappro- 


priated on many streams. 


Iwo large irrigation projects built by the U.S. Bureau of 
Reclamation (the North Platte Project and the Kendrick Project) have 
been responsible for most of the increases in irrigated acreage since 
1910 in the North Platte River basin above Lake McConaughy. The North 
Platte Project, which began operation in 1909 with the completion of 
the Pathfinder Reservoir, provides irrigation water directly to about 
235,000 acres in Nebraska and 90,000 acres in Wyoming. In addition, 


about 80,000 acres irrigated by canals diverting between Tri-State Dam 
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and Lake McConaughy receive supplemental water in the summer from 


North Platte Project return flows. 


The main components of the North Platte Project are Pathfinder 
Reservoir, whose storage capacity is about 80 percent of average 
annual flow of the North Platte at that point; Guernsey Reservoir, a 
small auxiliary channel reservoir; Lake Minatare and Lake Alice, two 
small offstream reservoirs in Nebraska; and two main supply canals, 
the Interstate and Fort Laramie canals, which divert flow from the 


North Platte River at the Whalen diversion dam (Figure 2.4-2). 


The Kendrick Project, which began operation in 1946, provides ir- 
rigation water to 23,000 acres north and west of Casper, Wyoming. Its 
major features are Seminoe Reservoir, 30 miles above Pathfinder Reser- 
voir, with a capacity of 1,026,400 acre-feet; and Alcova Reservoir, 13 
miles below Pathfinder Reservoir, with a capacity of 190,500 acre- 
feet. 


Lake McConaughy, on the North Platte River in Nebraska just above 
the confluence with the South Platte, was completed in 1939, and pro- 
vides irrigation waters to eight canals in the Platte River Valley 
above Kearny, which irrigate 230,000 acres (Nebraska Department of 
Water Resources 1980). An average of about 236,000 acre-feet of water 
was supplied to these eight canals each year from 1969 to 1979. Most 
of the water was diverted at the Tri-County diversion dam, located 
just downstream of the confluence of the North and South Platte 


rivers. 


The U.S. Bureau of Reclamation operates six hydroelectric gener- 
ating stations on the North Platte River in Wyoming, one at each of 
the major reservoirs on the river in Wyoming: Seminoe, Kortes, 


Pathfinder (Fremont Canyon Power Station), Alcova, Glendo, and 
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Guernsey. The generating stations have a total installed capacity of 


181 MW, and an average annual power production of about 90 MW. 


River Operation. The North Platte River in Wyoming is operated 
by the U.S. Bureau of Reclamation under the supervision of the Wyoming 
Board of Control. The river system is generally operated by two sets 
of rules based on the North Platte River Decree of 1945, as amended in 
1953. The first set of rules are reservoir operation criteria based 
on the physical limits of the reservoirs, the needs of downstream 
areas, consideration of the Bureau of Reclamation's Western Division 
hydroelectric operations, and experience gained through past oper- 
ation. The second set of rules are the legally-derived ownership 
accounting procedures that determine distribution of the natural flow, 
restrictions on irrigation delivery, and amount of ownership stored in 
the reservoirs. Daily records are kept by the Bureau of Reclamation 
and the Wyoming Board of Control of reservoir levels, river flows, 
natural flows, and diversions, as well as ownership accounting. In 
Nebraska, the North Platte and Platte rivers are operated by the 
Nebraska Department of Water Resources. The general pattern of 
operation for the reservoirs on the North Platte System is as 


follows: 


e Seminoe Reservoir (1,016,746 acre-feet active storage). 





The typical operation is to retain as much water in storage 
as possible during the summer and to evacuate the reservoir 
during the fall and winter. This procedure serves to: 
ensure maximum reservoir capacity to control spring and 
summer runoff, generate power during the fall and winter, 
and retain the reservoir at its fullest storage capacity 


during summer months for fishing and recreation. 
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e Pathfinder Reservoir (1,015,888 acre-feet of active 





storage). The typical operation is to lower Pathfinder 
Reservoir to a minimum by the end of September and then to 
increase storage capacity during the fall and winter until 
approximately 100,000 acre-feet of storage capacity is 
available for spring runoff. Releases from Pathfinder 
Reservoir are used to maximize power generation and to meet 
‘downstream water demands in coordination with Glendo Reser- 


voir releases. 


Alcova Reservoir (188,783 acre-feet active storage). 

Alcova Reservoir is kept nearly full during the irrigation 
season, because the water level in the reservoir must be in 
the top 10 feet to make deliveries to the Casper Canal for 
the Kendrick Project. About 70,000 acre-feet per year are 
diverted for irrigation of Kendrick Project lands. Gray 
Reef Dam, below Alcova, serves only to reregulate releases 


from upstream facilities. 


Glendo Reservoir (506,425 acre-feet active storage). The 
operation of Glendo Reservoir usually involves the transfer 
of about half of the storage water ownership from Pathfinder 
Reservoir (North Platte Project ownership) to Glendo Reser- 
voir during the fall and winter. Releases from Glendo 
Reservoir during the irrigation season generate power and 
meet downstream water demands. At the end of the irrigation 
season, the reservoir content is usually at minimum storage. 
Generally, there are no releases downstream during October 
to February, except seepage. Release starts in March to 
refill Guernsey to the power head prior to release to Lake 


Alice and Lake Minatare. 
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e Guernsey Reservoir (45,228 acre-feet of active storage). 
Guernsey Reservoir operations are basically for the reregu- 
lation of releases made from upstream reservoirs to meet 
irrigation requirements within the North Platte project 
area. Periodically since 1936, water in the reservoir has 
been evacuated rapidly during July and early August to flush 
accumulations of sediment into the irrigation distribution 
system. This is believed to stabilize canal banks and re- 
duce canal and lateral seepage losses. Nine miles below 
Guernsey Reservoir is the Whalen diversion dam, where about 
762,000 acre-feet per year are diverted into the Fort 


Laramie and Interstate canals for the North Platte Project. 


e Lake McConaughy (2,000,000 acre-feet of storage). Lake 
McConaughy is operated by the Central Nebraska Public Power 
and Irrigation District, unlike the Wyoming reservoirs which 
are operated by the U.S. Bureau of Reclamation. The normal 
Operation of Lake McConaughy results in a minimum reservoir 
level at the conclusion of the irrigation season. Releases 
are usually curtailed in early fall so that only sufficient 
water to meet downstream power generation commitments is 
released. Downstream of Lake McConaughy at Keystone Dam, an 
average of about 725,000 acre-feet per year are diverted to 
the Sutherland Canal; this water is stored in Sutherland and 
Maloney reservoirs before being used to generate power at 
the North Platte plant of the Nebraska Public Power 
District, and is returned to the South Platte River just 
west of the confluence with the North Platte River. Just 
downstream from the confluence of the North and South Platte 
rivers, the Tri-County diversion dam diverts an average of 
about 300,000 acre-feet for irrigation in the Platte River 


valley. 
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An operation model of the North Platte River system above Tri- 
State Dam has been developed by the Wyoming Water Resources Research 
Institute (Wei 1977; Akerbergs 1980, 1981). This model, which simu- 
lates the actual operation of the river system described above, is 
essentially a set of algorithms that mimic the rules used in operating 
the river. The model has been shown to simulate quite well the actual 


river operations during the period 1968 to 1980. 


Hydrologic Regime. Stream flows on the North Platte River are 
regulated by the seven federal reservoirs in Wyoming, Lake McConaughy 
in Nebraska, and extensive diversions for irrigation, power produc- 
tion, and industrial uses in the basin. Natural flow conditions have 
not prevailed in the North Platte River system since before 1865, when 


the first irrigation diversions were constructed. 


Flow regulation in the North Platte River for irrigation and 
power production has had a dramatic effect on the flow regime of the 
North Platte and Platte rivers. Figure 2.4-3 shows mean annual dis- 
charge near Glenrock, Wyoming, at the Nebraska-Wyoming border, and at 
North Platte and Overton, Nebraska. Mean annual discharge at the 
downstream stations in Nebraska today are only about 10 to 20 percent 
of flows prior to completion of Pathfinder Reservoir in 1909; the 
average annual flow at North Platte, Nebraska, was about 2,000,000 
acre-feet prior to 1910, and the annual average flow today is about 
450,000 acre-feet. The Wyoming State Engineer (1971) estimated that 
the annual average flow of the North Platte River at the state line 
has declined from 1,743,000 acre-feet to 980,000 acre-feet, a decrease 
of 44 percent. 


Flow regulation has not only decreased annual flows in the river, 


it has also changed the seasonal distribution of flows in the river. 
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MEAN ANNUAL DISCHARGE (cfs) 
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FIGURE. © oS Sk 
MEAN ANNUAL DISCHARGE OF NORTH PLATTE RIVER 
NEAR DOUGLAS (1930-1959) AND GLENROCK (1961-1980). 
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FIGURE, = ' 2,43 6 

MEAN ANNUAL DISCHARGE OF NORTH PLATTE RIVER 
‘AT BRIDGEPORT (1903-1929) AND WYOMING-NEBRASKA 
BORDER (1930-1979) 
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Average annual peak discharges in the North Platte River and the 
Platte River have declined dramatically as a result of flow regulation 
and water use in the North Platte River basin (Figure 2.4-4). Annual 
peak discharges in the North Platte near Glenrock, at Tri-State Dam, 
and at North Platte, and annual peak discharges in the Platte River at 
Overton today are about 10 to 40 percent of the annual peak discharge 


prior to 1910. 


The large decreases in average annual flows and the attenuation 
of peak discharges on the North Platte River have most likely been the 
cause of significant changes in the channel of the North Platte since 
the first settlers arrived. Williams (1978), in a detailed investi- 
gation of changes in channel configurations in Nebraska, found that 
the channel at Minatare, Nebraska, had decreased in width from 3200 
feet in 1865 to 180 feet in 1965, and that the channel at North 
Platte, Nebraska, had decreased in width from 2,590 feet in 1865 to 
295 feet in 1965 (Table 2.4-4). Williams (1978) noted that a signifi- 
cant part of the reduction in width has occurred since 1940, and 
suggested that the changes are probably due to the rather systematic 
decrease in water discharge, and possibly sediment discharge, that has 
occurred. If this is the case, he noted that the changes agree quali- 


tatively with the theoretical prediction of Schumm (1969). 


The river's hydrologic regime near Glenrock, about 20 miles up- 
stream of the proposed WyCoalGas diversion point, is shown graphically 
in Figures 2.4-3a and 2.4-4a. The flow of the river at Glenrock is 
very uniform; the flow duration curve, Figure 2.4-5, shows that it is 
less than 500 cfs only 2 percent of the time, and greater than 4,000 


cfs only 2 percent of the time. 
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TABLE 2.4-4 


CHANNEL WIDTH IN THE NORTH PLATTE 
_ AND PLATTE RIVERS, NEBRASKA 


SSS a I I OTE 





River Distance Total Channel Width (feet)* 
Below State Line 
Location (miles) 1865 1938 1965 

Minatare 33 3,200 180 
Bridgeport 56 3,740 400 
Lewellen 114 2,900 490 
North Platte 188 2,590 1,705 295 
Overton 260 5,280 4,985 1,100 
Grand Island 329 2,395 2,490 





Source: Williams 1978. 


* channel widths determined from following sources in Williams: 
1865 -- U.S. Government Plats of Nebraska 
1938 -- U.S.D.A. 1938 aerial photographs 
1965 -—- U.S. Geological Survey topographic maps 
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FIGURE Z,44-45 . 
FLOW DURATION CURVE FOR NORTH PLATTE RIVER 


NEAR GLENROCK (1961-1980) 
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Water Quality. The USGS has collected extensive water quality 
information from gaging stations near Glenrock (196l-present) and Orin 
(1966-present). The station at Orin provides a complete characteri- 
zation of North Platte River water quality; the data collected at the 
station near Glenrock are limited to general water quality parameters, 
common ions, and nutrients. A summary of the water quality at these 
stations in terms of general constituents, common ions on nutrients is 
given in Table 2.4-5. Water in the Glenrock to Orin reach is predomi- 
nantly a calcium-sulfate type with sodium and bicarbonate occasionally 
being the dominant cation and anion, respectively. A comparison of 
the dissolved component of the trace element contents shows that the 
suggested maximum contaminant level was exceeded only for selenium. 

No trace organics or pesticides were detected in these water samples, 
although chlordane, DDD, DDE, DDT, endosulfan, and PCB were detected 
in North Platte River bottom materials. The average annual total 
dissolved solids load at Glenrock for the water years 1961 through 
1980 is shown in Table 2.4-6. 


Platte River. Flow in the Platte River downstream of the confluence 
of the North and South Platte rivers is determined largely by the com- 
bined inflows of the North and South Platte rivers, and by diversions 
by the Tri-County Canal for irrigation and power production. During 
the period from 1941 to 1973, the North Platte contributed about 69 
percent, and the South Platte about 31 percent, of the average flow of 
the Platte River. During peak flow periods on the Platte River, the 
South Platte's share has generally been proportionately larger. Total 
storage capacity on the South Platte River is only about one-sixth of 
that in the North Platte Basin, and no mainstream reservoirs exist 
downstream of Denver; therefore, peak flows on the river are still 


largely unregulated. 


Except at times of high flow, almost the entire flow of the 
Platte River is diverted by the Tri-County Supply Canal just below 
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TABLE 2.4-5 


SUMMARY OF SELECTED WATER QUALITY CHARACTERISTICS OF THE NORTH PLATTE RIVER AT ORIN AND GLENROCK 





Parameter ? Concentrations 


Glenrock Orin 
Average Minimum Maximum Average Minimum Maximum 





General Constituents 


Flow, cfs 1,400 24 7,060 1,930 490 10,600 
Water temperature, °C 125 0.0 Zt ao 11.2 0 26 
pH, units -- 6.9 8.7 SS 6.9 9.0 
Conductivity, mhos/ m at 25°C 705 361 1,310 676 329 1,030 
Total dissolved solids (sum) 453 236 963 520 410 710 (Residue at 105°C) 
Suspended solids 78 11 144 r 845 6 62,500 
Turbidity NTU 22 1 200 
Total alkalinity, as Caco, 137 88 173 141 80 197 
Total hardness, as CaCO, 250 150 450 240 120 440 
Dissolved oxygen == == ie 9.8 6.3 14.0 
Common Ions 
Calcium 62 26 103 62 33 89 
Magnesium 22 8 48 21 5.3 38 
Sodium 55 20 150 53 17 110 
Potassium 3.5 0.3 6.8 Sas 1.9 6.3 
Iron (Dissolved) 0.06 0.0 0.2 0.06 0.0 0.49 
Manganese (Dissolved) -- -- -- 0.007 0.0 0.02 
Carbonate 0.3 0 10 1.0 0 12 
Bicarbonate 166 107 211 171 98 240 
Sulfate 203 83 479 192 61 338 
Chloride 14.9 0.5 39 14 3.9 30 
Fluoride 0.5 0.0 0.8 0.5 0.2 0.7 
Boron 0.09 6.0 0.44 0.08 0.02 0.29 
Nutrients 
Ammonia 123 0.8 1.5 0.02 0.0 0.05 
Nitrate 1.9 0 14 1.9 0.0 18.2 
Nitrite 5.9 1 9 == == -- 





Source: U.S. EPA 1981. 


#411 concentrations in mg/l unless otherwise indicated. 
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TABLE 2.4-6 


AVERAGE ANNUAL TOTAL DISSOLVED SOLIDS 
LOAD FOR THE NORTH PLATTE RIVER AT GLENROCK (1961-1980) 





Water TDS 
Year Load Yearly Load 
Oct-Sept (tons/month) (tons) 
Be rtp ea aera te eerie eorncees se in pemeciompeto ps og ele ee dy ie 
1961 Bias 447 ,612 
1962 43 ,550 522,600 
1963 44 ,943 539 ,316 
1964 54,610 655,320 
1965 50,935 611,220 
1966 51,470 617 ,640 
1967 44 ,835 538 ,020 
1968 50,431 605,172 
1969 305973 611,676 
1970 43,213 518,556 
1971 87 ,786 1,053 ,432 
1972 47,274 566 ,556. 
1973 719,282 951,384 
1974 83 ,738 1,006 ,056 
1975 55,590 667 ,080 
1976 51,826 621,912 
1977 49,405 592,860 
1978 56 ,687 680,244 
1979 Sy ey a et 662,172 
1980 59,234 710,808 
Averages 54,927 659,124 


ee tees he a eh eagtea uh «lll AERA SRLS CSCO aS 
Source: USGS, Wyoming State Office 1981. 


2-@3 


Jah ‘ve 


ra Ming ia ne if 









Ay, i “ e aan ma. va exv ican ae | 
pasion (ie t~tae! t) AAR ID TA bani 


oO ‘ ii a rt gat ’ 
Dit ei ¥aet | , My hig i Mr un y of Po 2 Sia 
3 (a mane aes) Tamer | 3g=390- oe 







a ws a a vioncqeney Aaya mere ‘sen Pa hnfg atrn 1 RRNA ym oy ian 

























1 Ce saa niente namin RnR Tugs. oe mennactintrrerrse See ett oe ate ile YE aeoemnts neice 
~ 2s ae ; aN an Sri an 7 we ne 

a | + Oe (ad 7 i a Hit, te 4 i } uj To n , a eek 
PE, REE 2: Cae gaan ene ds ri ht rn 


es Pps ' a ct &? ae ‘ ) 7 oo 
| see a ee a 


Se, Fla: AV | BGR, oF cn Dae ks: ae a 
Oh NER |: | O04, 12 EA eg | En eee 
NSO GER 6) O°) es CLR, dd i oe et | 
‘NE, 208 | Lhd, (be Bi ek aes 
ta | Me be exe Ge Mme ie it eee ee 
812 | | C1k, £2 | Be.) 2 ac 
Sa FeO, f | eh, Sh a RE 
det, dae | oath | Sreh 
MBE. Lae ik | SE CN | ee A 2 See 
o20, 800, ; BET OF i ene): 5 une 
OFO, Tae | Eee VO RRGE) ee 
Rie, AR O64. Ee Ho) OS) 2 
Cag, Ree ri | Lr 
Lae, OHS | ih ye 4] 1D am 
Ll eh ie ra: Aa pS ) SR: ee 
wae TEN ie MES, OE oer 


2 


eee 


ame lidiseleidestescletinadle 
y ,' J : iM 
rh e 2 in 4 ‘no ee my , t 
i, oy pee aegetsvA i 













— ieee ood a et ee a ee ce or oe Tn on rd Sten erate nate ier Ih ac (ai 7 he 2. 
, 
rie) F oy ry n Pe. | . .. ’ g02 ¢ + Ce ra 
ABET poet) wAeeR, prt ot g0e0 tearw0® a 
’ 4 ’ i 
" ’ TR £ 
ry 
t é 
es 
: i 
~*~ 
2 j 
' ich i 
a) 
} fi 
; i i 
! yy) 1 ' i] ue 
fi fu : ’ ; 
: — : fy ; ae i 
} aa a : ; 
Cy,’ | was 1 
| a ' 
vr 
; oy a a 
oe : 
REA : : AL i . 
“¥ rel Nid ie ou ‘ 
Ly oh, RW ee BAR | Rete Why 
i P i H : 7 Na a ba ee, TF ar y : 
| ; ee a ae a ee ee a ae 
tai i 2 8 eed af ; VN ate, ad ey ye yi Soy nes) ih 
i eee | i ‘ay ae 7, ror iy ’ 
a? 
ip 


Sosy 


rie 





WCSGW2.4B (1) 12 


the confluence of the North and South Platte rivers. The Platte's 
average flow above the diversion point was 1,860 cfs during the period 
from 1941 to 1973, and 544 cfs just below the diversion point (Figure 
2.4-5a). Much of the water diverted to the Tri-County Supply Canal 

is returned to the river at the outlet of the Johnson hydroelectric 
plants, upstream of Overton and about 72 miles downstream of the 
diversion point. Return flows averaged 778 cfs, about 58 percent of 
the total flow, downstream at Overton, during the period 1941 to 1973. 
No significant diversions occur from the Platte River between Overton 
and Grand Island. Change in average annual flows and peak flows in 
the Platte River near Overton during the period 1885 to 1975 are shown 
in Figure 2.4-2d and 2.4-4d. 


The Platte River, prior to settlement, was a very wide and shal- 
low river with low herbaceous vegetation on the sandbars and banks of 
the river. Trees were wholly absent or consisted only of scattered 
cottonwoods and willows (Kellogg 1905). During-the past century, the 
river channel has narrowed significantly, and dense forest growth has 
occurred on the islands and the banks. At many places, the river 
channel today is only one-tenth to one fifth as wide as it was in 1965 
(Table 2.4-5a). The decrease in channel width has been caused by 
many factors, but the most important factor has been the decrease in 
flow caused by development in the Platte River system. Other impor- 
tant factors have been the planting of trees by the settlers which has 
provided a source of seeds, climatic change, bridge and road construc— 


tion and agricultural activity (Endangered Species Committee 1979). 


The decreases in channel width have been most dramatic in the 
reach of the Platte River between North Platte and Overton, which is 
the reach where flow reductions have also been the most dramatic. The 
present channel from North Platte to Overton averages between 200 and 


600 feet wide, which represents about a 90% reduction from historical 
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TABLE 2.4-5a 


CHANNEL WIDTH IN THE PLATTE RIVER IN THE REACH BETWEEN 
NORTH PLATTE AND GRAND ISLAND, NEBRASKA 





River Mile Below 


Confluence of Total Channel Width (ft)° 
“ North and South 
Location Platte Rivers 1865 1938 1965 
R. 30 W. 1.9 3900 1850 400 
R. 28 W. 13.9 3750 3200 600 
Brady 18.1 4100 1100 150 
R. 26 W. oR aye 4600 4000 300 
R. 24 W. 41.1 3500 1400 450 
Cozad 41.6 3000 1450 130 
Rien 54.5 4500 3800 200 
Overton 68.0 5300 5000 1100 
Overton 68.3 4800 2900 1100 
R. 18 W. 80.4 5450 4400 3700 
Odessa 83.0 4100 3050 1600 
R. 16 W. 93.1 4600 3900 3100 
R. 14 W. 105.3 3100 2300 1600 
R. 12 Wey 118.3 4000 3600 2900 
R. 10 W. 130.5 2150 2150 1500 
Grand Island 137.4 2400 2500 





“Locations are USGS gaging stations, or where eastern edge of 
designated range crosses river. 


Phoearan 0.3 miles upstream to avoid bridge section. 


“Source: Williams 1978. 
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widths. Between Overton and Grand Island, the channel now averages 
about 1,500 to 3,000 feet wide, about two-thirds as wide as at the 
turn of the century (FWS 1978). The Fish and Wildlife Service (1978) 
reported that vegetation growth has been particularly heavy in the 
reach above Overton, and that encroachment has been significant in 
some reaches between Overton and Grand Island, and minor in others. 
River flows are similar along the entire reach between Overton and 


Grand Island. 


Sandhill cranes, and presumably whooping cranes, formerly 
utilized most of the Platte River in south-central Nebraska. Today, 
cranes distribution is largely restricted to a 70-mile reach between 
Overton and Grand Island, wth high densities of cranes found only in 
the Kearny to Grand Island reach and in the Elm Creek to Odessa reach 
(Krapu 1981). Crane use is highly correlated with channel widths of 
greater than 500 feet (Krapu 1981). 


LaPrele Creek. LaPrele Creek is a small tributary of the North 

Platte River that drains an area of 177 square miles on the north- 
eastern slope of the Laramie Mountains southwest of Douglas (Figure 
2.4-6). The creek has a natural average flow of approximately 26,000 
acre-feet per year. Its flow is regulated by LaPrele Reservoir, with 
a capacity of 20,000 acre-feet, and several small reservoirs with a 
combined capacity of approximately 140 acre-feet. Upstream diversions 
from Rocky Ford, Gould, Reed, and Wagonhound creeks augment the 


matural flow in LaPrele Creek. 


Water Use and Water Rights. Waters from LaPrele Creek are used 
to irrigate about 17,525 acres, of which about 10,305 acres belong to 
the Douglas Reservoir Water Users Association, the owners of the 
LaPrele Dam and Reservoir. Additionally, about 4,600 acres are irri- 
gated with direct flow diversions above LaPrele Reservoir, and about 


1,470 acres with direct flow diversions below LaPrele Reservoir. In 
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addition, about 1,150 acres are irrigated with waters conveyed under 
contract by the distribution system of the Douglas Reservoir Water 
Users Association to lands that are not Association lands ("carrier 


lands"). 


Douglas Reservoirs Water Users Association lands are irrigated 
with waters diverted about 1 mile below LaPrele Dam into the LaPrele 
Main Ditch and the West Side Ditch. Only about 8 percent of the 
Association lands are in the LaPrele Creek drainage basin; the remain- 
der are in the drainage basins of Alkali, Five Mile, Six Mile, and Bed 


Tick creeks, all small tributaries of the North Platte River. 


The quantities of water historically diverted by the Association 
have not been recorded (U.S. Bureau of Reclamation 1969b). Operation 
studies have been conducted by the U.S. Bureau of Reclamation (1969b) 
and Banner Associates (198la) to estimate the historic supply avail- 
able to the Association. The U.S. Bureau of Reclamation (1969b) 
estimated water supplies during the period 1947-1966. Their report 
states: "Historically the overall supply on the LaPrele Project 
has been poor. On an annual average basis, only 37 percent of the 
requirements have been met. No one year has had a full supply, and 
during only two years have 75 percent or more of the requirements been 
met. Contrasted to this, there were nine years in which 30 percent or 
less was met and 16 years in which the supply met less than 60 per- 
cent." Total diversions for the period of the study averaged 17,900 
acre feet. Total consumptive use on Association lands was estimated 


to average about 9,300 acre-feet per year. 


The irrigated lands in the LaPrele Creek basin that are not in 
the Douglas Reservoirs Water Users Association have water rights 
. senior to those of the Association. The senior water rights include 


those with pre-1905 priority dates for irrigating 7,683 acres upstream 
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of LaPrele Reservoir, those with 1878-1908 priority dates for irri- 
gating 1,276 acres downstream of LaPrele Reservoir, and those with 
1884-1907 priority dates for irrigating 1,033 acres of carrier lands. 
The Association has storage rights with priority dates of 1905 and 
1909 for storage of 20,000 acre-feet of water, and direct diversion 
rights for irrigating 11,255 acres with a 1909 priority date. The 
Association also has direct flow rights of 5.50 cfs with a 1931 prior- 
ity date for transbasin diversion from Reed, Gould, and Wagonhound 


creeks via the Downey Park System. 


The original storage permits for LaPrele Reservoir were amended 
at the request of the Douglas Reservoirs Water Users Association by 
Board of Control Order No. 20, May 19, 1975. The major stipulations 


in Board of Control Order No. 20 were: 


e No water right on LaPrele Creek shall be injured. 


e The original permit for LaPrele Reservoir shall be amended 
to permit industrial use upon completion of LaPrele Dam 


rehabilitation by Panhandle Eastern. 


e Panhandle Eastern is authorized to divert up to 5,000 acre- 
feet per year, to be conveyed from LaPrele Reservoir down 
LaPrele Creek to the North Platte River and down the North 


Platte River to Panhandle Eastern's diversion point. 


e Panhandle Eastern releases shall be limited to 2,500 acre- 


feet during the period October 1 through April 30. 
e In event of shortages during the period May 1 through Sep- 


tember 30, water shall be apportioned 25 percent to Pan- 


handle Eastern and 75 percent to the Association. 
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e@ All dam leakage shall be charged to Panhandle Eastern. 


e All water delivered to Panhandle Eastern by the Association 
shall be subtracted from the annual entitlement of water for 


LaPrele Reservoir. 


Hydrology. The average annual flows of LaPrele Creek at the 
gaging stations above the reservoir and near the mouth are shown in 
Figure 2.4-7, Average annual flows during the period 1929 to 1970, 
when flows at each station were recorded, were 25,140 and 8,020 acre- 
feet per year at the upstream and downstream stations, respectively. 
Extrapolation of studies conducted by the U.S. Bureau of Reclamation 
(1969b) suggests that the additional annual flow from that part of the 
drainage basin between the upstream and downstream gages is about 10 
percent of the annual flow at the upstream station. Average annual 
surface water consumption by reservoir evaporation, irrigation, and 
out of basin diversion via the West Side and LaPrele ditches is 
therefore estimated to be about 19,630 acre-feet per year. About 40 
percent of the water diverted out of the basin for irrigation via the 
West Side and LaPrele ditches to Alkali Creek, Five Mile Creek, Six 
Mile Creek, and Bed Tick Creek drainage basins returns to the North 
Platte River (U.S. Bureau of Reclamation 1969b). Maximum flows in 
LaPrele Creek generally occur during spring snowmelt in April and 


May. 


Flow duration curves for La Prele Creek above the reservoir and 
near the mouth are shown in Figure 2.4-8. A flow of less than 0.1 cfs 
occurred at the gaging station near the mouth about 7 percent of the 
time, and a Elon of greater than 0.5 cfs occurred at the upstream 
station more than 98 percent of the time. The 7-day 5-year low flow 


near the mouth is 0.0 cfs. 
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Water Quality. The chemical quality of LaPrele Creek above 
LaPrele Dam is very good; but downstream of the dam irrigation return 
flows degrade surface water quality (Table 2.4-7). The water in the 
creek above the reservoir is a moderately hard, calcium bicarbonate 
water, low in boron and sodium absorption ratio and excellent for 
irrigation. Downstream of LaPrele Dam, the water is a mixed calcium 
sodium sulfate type. Water quality in lower Alkali Creek, lower Five 
Mile Creek, and lower Bed-Tick Creek, whose flows are primarily 
derived from irrigation return flows from the LaPrele project, are 


listed in Table 2.4-7. 


Soldier Creek. Soldier Creek is an ephemeral stream that drains 
about 29 square miles underlain by the Wasatch Formation north and 
northwest of Douglas; the stream is not gaged. Average flow cal- 
culated using the method of Lowham (1976) is about 400 acre-feet per 
year, and the 100-year peak flow is about 5,000 cfs. Annual flows 
are probably extremely variable. Sediment yields for the basin are 
probably in the range of 0.1 to 1 acre-feet per square mile per year 
(Hadley and Schumm 1961); the average annual sediment load is there- 


fore in the range of 2 to 20 acre-feet per year. 


Plant Site and Downstream Area. The proposed plant site is located 

on a topographic high that forms ene divide between the Willow Creek 
and Little Lightning Creek drainage basins. Willow Creek and Little 
Lightning Creek are tributaries of Lightning Creek, which flows into 
Lance Creek, which flows into the Cheyenne River. The site is rela- 
tively flat, and no surface water bodies or conspicuous stream chan- 
nels occur on the site. The small channel of a tributary of Little 
Lightning Creek and an ephemeral stock pond are located about 1/4 mile 
south of the site. Willow Creek is located about one mile east of the 
plant site. Surface water flow occurs as overland flow, but surface 


flows are infrequent because the surface soils are sandy with moderate 
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TABLE 2.4-7 


WATER QUALITY OF LAPRELE CREEK AND STREAMS 5 
DRAINING DOUGLAS RESERVOIR WATER USERS ASSOCIATION LANDS 





Upper LaPrele Lower LaPrele Lower Alkali Lower Five Lower Bed- 
Constituents Creek at Gage Creek at Gage Creek Mile Creek Tick Creek 
Na 14 111 478 348 122 
Ca 29 36 32 19 55 
Mg 7 , 6 9 6 16 
K 5 12 24 23 12 
HCO, 177 289 — 407 563 165 
SO, 38 155 866 363 343 
Cl 4 11 24 eS) 16 
TDS 194 480 1,633 1,071 644 


* average concentration of seven samples taken at each location during the period November 1966 to 
May 1967 by U.S. Bureau of Reclamation (1969c). 
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infiltration rates. Annual average sediment yield from the plant site 
is likely in the range of 0.05 to 0.25 acre-feet per square mile 
(Hadley and Schumm 1961). 


Previous water quality monitoring efforts in the vicinity of the 
plant site have involved chemical analyses of samples from a small 
pond about 1/4 mile southwest of the facilities area and from 
tributaries of Lightning Creek. The chemical quality of the pond 
water in September 1973 is provided in Table 2.4-8. This water is a 
sodium-sulfate type, low in total dissolved solids, and suitable for 
irrigation and stock watering. The very high quality probably 
indicates that little or no ground-water inflow into the pond was 
occurring, and that the water was collected soon after a summer 
thunder shower before significant concentration by evaporation 


occurred. 


Chemical analyses of the water found in a tributary of Little 
Lightning Creek and in Willow Creek in 1975 near the site are listed 
in Table 2.4-9. These waters are very low in total dissolved solids 
and appear to be suitable for most uses, including irrigation, stock 
watering, and domestic consumption. The very low total dissolved 
solids content probably indicates little or no ground-water contri- 
bution to these runoff waters. The concentrations of selected ele- 
ments in sediment collected from the tributary of Little Lightning 
Creek during April 1975 and from a composite of soil samples taken 


from the plant site are presented in Table 2.4-10. 


Stream Crossings By Linear Facilities. The proposed product .pipe- 
line, water pipelines, and railroad would cross two major rivers (the 


North Platte and the Laramie) and six minor perennial streams, as well 
as numerous ephemeral and intermittent courses. Stream classifica- 
tions and selected water quality statistics for the major rivers and 


streams to be crossed are listed in Table 2.4-11. 
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TABLE 2.4-8 


WATER QUALITY IN POND SOUTHWEST OF THE FACILITIES AREA® 





: ¢ b é 
Water Quality Parameters Concentration 





General Constituents 


Water temperature (°C) 13:5 
pH, units 9.8 
Total dissolved solids, calculated 183 
Turbidity (JTU) 20 
Total alkalinity (as CaC03) 30 
Total hardness (as CaC03) 70 
Dissolved oxygen 10.1 


Common Ions 


Calcium al 
Magnesium 7 
Potassium 6 
Sodium 30 
Iron 0.5 
Manganese 0.017 
Carbonate Vad 
Bicarbonate 22 
Sulfate 100 
Chloride 2 
Nitrate (as N) 0.45 
Fluoride 0.33 
Trace Elements 
Arsenic 0.008 
Barium 0.007 
Cadmium <0.005 
Chromium 0.003 
Copper 0.05 
Lead 0.08 
Mercury <0.001 
Selenium <0.01 
Silver <0 .006 
Zinc 0.013 


This water sample was collected during September 1973 from a small pond 
located 1/4 mile southwest of the facilities area, in the NW1/4SW1/4 
BEC (E33 we cemooeN..ene70 W., on a first-order tributary of Little 
Lightning Creek. Approximate surface area was 1.0 acre. 

All concentrations in mg/l unless otherwise indicated. 

Estimated from knowledge of total hardness, total meq/1l of anions and 
qca/Me and Na/K ratios. 

Estimated from total meq/1 for both bicarbonate and carbonate. 


Source: Metronics 1975 
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TABLE 2.4-9 


WATER QUALITY IN STREAMS NEAR THE PLANT SITE 





° a 
Parameter Concentrations 
a ah — 


Site l Site 2 
Tributary of Little Lightning Creek Willow Creek 


4/25/75" 6/20/75 6/20/75° 
eS a a ee a 
Conductivity (yumhos/cm) - 81 91 
Total dissolved solids 44 74 88 
Calcium 5 6 s 
Magnesium 3 2 2 
Sodium 2 iy 20 
Potassium 8 10 8 
Iron - 0.38 ia 
Manganese - 0.002 0.019 
Carbonate 0 0 0 
Bicarbonate 34 44 37 
Sulfate 7 Nes 3D 
Chloride 2 2 2 
Silicon = 3.4 >10 
Phosphorus - 0.27 0.058 
Aluminum 0.37 2.0 
Arsenic 0.005 0.002 
Barium 0.015 0.052 
Bromine 0.016 0.007 
Cadmium ~ 0.001 
Chromium 0.001 0.027 
Cobalt ~ 0.001 
Copper 0.051 0.033 
Lead 0.001 0.006 
Molybdenum 0.001 0.002 
Nickel 0.003 0.010 
Selenium <0.001 <0.001 
Silver ~ 0.014 
Strontium 0.025 0.038 
Vanadium 0.005 0.012 
Zinc 0555 O73 


—_—_— 


Source: Metronics 1975. 

Concentrations are mg/l unless otherwise indicated. 

Water collected during snowmelt by an inplace sampling jar. 
Water collected after a rain event by an inplace sampling jar. 
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TABLE 2.4-10 


ELEMENT CONTENT IN SEDIMENTS FROM A TRIBUTARY OF LITTLE 
LIGHTNING CREEK AND IN SOIL FROM THE PLANT SITE 








Element Concentration 

Site 1 Sediment® Composite ceils 
Aluminum 20.52 3.02% 
Ant imony Des On32 
Arsenic ed. ea 
Barium 160 630 
Beryllium On Zt 326 
Boron 87 2 
Calcium 0.462 0.422% 
Cadmium 0.75 0.86 
Chlorine 190 86 
Chromium 56 48 
Cobalt ree | 4.5 
Copper 45 17 
Fluorine Oeil s 0.072 
Iron Aes Tbe 
Lead 50 36 
Magnesium >1L% 0.262% 
Manganese 190 100 
Mercury <0.10 0.06 
Molybdenum Lad 2.6 
Nickel 25 3.4 
Phosphorus >0.52% 0.342% 
Potassium pd ey 4 ee 
Selenium 0.69 0.63 
Silicon a ld 36.3% 
Silver 0.17 O18 
Sodium riZ 0.732 
Sulfur 0.09% 0.08% 
Titanium AES par 4 0.122% 
Thorium 22 ae) 
Uranium 16 Sek 
Vanadium 32 37 
Zinc 160 45 


Source: Metronics 1975. 

Concentrations are in ppm unless otherwise indicated. 
1 Sampled ADE UTZ o) ab L9 1) 

Analysis of composite samples taken in August 1974. 


2-80 








, wy Nae! 
: ti ae. THA 


ek : ty : j wine tt % th 
. A TAY a eUNnat On IRRERBN HP ee Nee wrevadiiisehivibeliialsiieridelatian 
i ! ¥ i Toh i st hy 











nf aNh ADIN Ya! he ‘ i i ii wae} 4 cad 
ie we) fey K nM) ea vp deg set re WAT bie Ce 
‘ | sehen nic nog ppnow A ux: DRA © Ryan ssuinin “mph eee nt 
Aes ‘ : 
rae ; i i i 
l ; r hs 


eae thea vevenantend ee ‘speak * eate 






7 
( : 
i ar. 
; aay 
i e ee 
‘ eyelyigM Been 
\ | ty 
ct A Fa en “Yocatt 
1) \ 
/ ; ay iA 
f ri Sen eh 
~ 
ba 
nn) , ene 
‘ 
ih 
A { ei 
rollpe: 





















Lae A i at ho eal ‘| By ie , s Hh ui ‘ee i | \ H Hf W Ht ‘4 q ate Ted: | 
| ‘ ) ney : eeebao 





i ah ae ae 
Da BM it mittee th | 
ot BLUR MTN grenne ah 


Bi ae Deut ste | Pe sah 
AWOLO li i oom A ei. | nue! ental st | 


ie a ae ve aNe | ey A " | tae Segall | 
Me OY i aide Oty | ene ese 

v0, PORTO aay cM | Pig heotk 2 el 
; ibe it TOOL Va ee Mita man et ho: heer A 
ON ee Me et | ch Piskiae TTA f Lotto ky 
inns Kart D0!) | bt i | rie it) ae er ek ae wet 
ay Were a a ae ee Lt ent anda ; “ueango® 
rhe neh Cat ) | | pu eat  gkere Tek 
A aa a | tic | Ni meade 
shy Sh et WEE | Wea TWMe L! QeN 2 ite PGA) i i ie a abe) 


De iat : +7 BP ie eta a Le i iy ma My rete cer Bonn ed 
NN ae Peay Ay ohh aN | ; Tk A sokantir) 









a 
{ ’ 4 f i SP haha fy. 4 i i : Seat | 4 
r ‘ * Fe) ‘ae Ba i ; {pier ; { i) 
di a ORR Rin ri We a na i iY i 
vn pad “ Hes to ' ang Mn ae atin a 18 ph am Ht att wtlhansmpnn nitive oni 
it , t r Lt 
i 
, i i 
} ! 
( 
a 
' i 






he 





\g-z 


wcesGw2.T (1) 11 


TABLE 2.4-11 


STREAM CROSSINGS BY PROPOSED PROJECT COMPONENTS 





Stream Suspended Solids (mg/1) Mean Average 
Stream Crossing County Linear Feature Classification mean max TDS (mg/1) flow 
Major Streams 
North Platte River Platte Product Pipeline Class II ae -— 457 1,500 cfs 
North Platte River Converse Water Pipeline Class II 845 62,500 438 1,500 cfs 
Laramie River Platte Product Pipeline Class II 99 2,240 528 136 cfs 
Minor Perennial Streams 
LaPrele Creek Converse Water Pipeline Class II = Sms -- 6 cfs 
Bear Creek Laramie Product Pipeline Class II aS — -- ? 
Little Bear Creek Laramie Product Pipeline Class II a = cats ? 
Horse Creek Laramie Product Pipeline Class II oe ae a ? 
Lodgepole Creek Laramie Product Pipeline Class II oa a ae 2 
Crow Creek Laramie Product Pipeline Class II = = aS ? 
Large Intermittent Streams 
Muddy Creek Platte Product Pipeline Class II ee =— == ? 
Lightning Creek Converse Railroad Class IV 147 147 1,430 ? 
Dry Fork of Cheyenne Converse Railroad Class IV 1,896 15,300 1,338 ? 
Antelope Creek Converse Railroad Class II 128 1,130 1,670 ? 
Porcupine Creek Converse Railroad Class IV 143 472 1,527 1-7 








+h 


Ma cor 












et ee 







=e 


Tee 5 
<4 


Sosks 2 





a 
ee. 


be 


ws 
Tye 





v 
o Ow 
Mey 
ha 
ave. 
- 
\ \ 
\ 
iy 
ra I 
ae Gea 
ty 
\ a 
Ta) 


> 


z= 
=. 


> 

=s = 
3 
=e 





fe 







apstas 


= 
+ 








- 


> one okih 
ah PM ge 


ee ae { 
nh. el 





Lore 


mm er ht 














= 


FESS 


Si 
ce 


= 





Pa 





ep 
aa 


a. 
r = 






7 








Ee 
s , 











is 


oF Sanne 





Sosy) teed 6 


sera - 


¥ y iq we fe | , hi fer 
Nii ‘ 
ol ) er ape AA g } * i 
f \ >  Y ht ee ee ieee 
D “ ow fed Ay aie Wee iy 
oe , wy ja pas ‘ } hae f 
bay ton ae yt an, a ; rat : 





3 
a ee 
~ 
- 
~ 
& 


ws 


= 


————— 


G6 





E Fi : 
aoe & 
S65 


een 















WCSGW2.4B (I) 20 


Ground Water 


Mine. The major aquifers in the vicinity of the proposed mine are 

the alluvial deposits in the creek valleys; the Roland coal seam; sand- 
stone beds in the Wasatch and Fort Union Formations; the Lance and Fox 
Hills formations; the Inyan Kara Group; and the Madison Group. The 
regional hydrogeologic setting of the major aquifers in Campbell and 
Converse counties, Wyoming, has been described in the Final Environ- 


mental Impact Statement for Eastern Powder River Coal (BLM 1979). 


All domestic and stock wells in the vicinity of the proposed mine 
site obtain water from the alluvial deposits, the Roland coal seam, 
and the sandstone beds in the Wasatch and the upper member of the Fort 
Union Formation. Water yields from these strata are typically in the 
range of 1 to 50 gpm. Although larger yields could be obtained from 
deeper aquifers, the costs would be very high. The proposed mine 
would affect only aquifers in the alluvial deposits and in the Fort 


Union Formation; there would be no impact on deeper aquifers. 


Aquifer Units. Mappable alluvial deposits exist near the 

permit area in the valleys of the West Fork of Beckwith Creek and 
Porcupine Creek. The alluvial deposits are lithologically variable, 
containing lenticular deposits of fine sand, silt, clay, and clinker 
gravels; the dominant particle size by visual inspection is very 
coarse sand to medium gravel. The deposits vary in thickness; they 
are reported by Rochelle Coal Company (1981) to be as deep as 40 feet 
in the Porcupine Creek valley and 27 feet in Beckwith Creek. The 
hydraulic conductivity of the alluvial deposits has been estimated to 


range from 0.2 to 66 feet per day (Table 2.4-12). 


The Wasatch Formation, which overlies the Roland coal, consists 


of highly lenticular beds of fine- to coarse-grained sandstone with 
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TABLE 2.4-12 


HYDROGEOLOGIC PROPERTIES OF AQUIFER UNITS IN 
THE VICINITY OF THE ROCHELLE COAL MINE 








Thickness Number of Hydraulic Conductivity 
Aquifer Unit (feet) Wells Tested mean minimum maximum Storage Coefficient 
Porcupine Creek Alluvium® 0 - 40 13 Lie 32 66 4 x 10> 
Beckwith Creek cred ute L) eee 2 7 2 Ze5 zZ 3 
Roland Coal® 30 - 80 35 ReGE S e® fy: hd 3x10°-2x 10> 
Roland Clinker® 0 - 240 1 2,500 -- ch 
Wasatch Formation® 0 - 250 43 0.30 .005 10 23% ime oom 1 One 10° 
Fort Union Rommauions 2,500 0 Zz -- -- 


below Roland Coal 


"North Antelope Coal Company 1981. 


Rochelle Coal Company 1981. 


“Hydraulic conductivities in the Roland Coal at the North Antelope Mine apparently have a bimodal distribution; refer to 
text. 
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interbeds of coal and shale. It is about 80 percent clay-shale and 20 
percent lenticular sandstone, and ranges in thickness from 0 to 250 
feet. The surface stratum over most of the Rochelle Mine permit area 
is part of the Wasatch Formation. The hydraulic conductivity of 
selected intervals of the Wasatch Formation in the area has been 
estimated to range between 0.005 and 10 feet per day (North Antelope 
Coal Company 1980). 


The Roland coal at the Rochelle Mine site ranges from about 30 to 
80 feet thick. In some areas it is a single coal seam, while in 
others it is parted by thin interbedded shales. The southern and 
eastern extent of the Roland coal is defined by thick clinker beds 


that formed when the Roland coal seam burned. 


The hydraulic conductivity of this seam at the dipecedt North 
Antelope Mine has been estimated at between 0.02 and 44 feet per day. 
In the northeastern part of the North Antelope Mine area, where the 
coal is apparently extensively fractured, the hydraulic conductivity 
averaged 8.2 ft/day; in the southern part it averaged 0.12 ft/day 
(North Antelope Coal Company 1980). The coal in the western part of 
the Rochelle mine area is probably highly fractured. The fracturing 


at both mines may be due to proximity to the Corder Creek fault. 


Clinker deposits are found adjacent to the Roland coal outcrop 
northeast, east, and south of the Rochelle Mine area. The clinkers 
formed when the Roland coal seam burned, probably in the Pleistocene 
epoch (Woessher et al. 1980). Clinker beds are generally two to four 
times thicker than the coal seams that burned (Matsen and Blumer 
1973). The transmissivity of clinkers is generally very high because 
they are highly fractured and very porous. A hydraulic conductivity 
of 2,500 ft/day has been calculated from a pump test at a clinker well 
at the adjacent North Antelope Mine (Table 2.4-12). 
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The Fort Union Formation in the vicinity of the permit area is 
approximately 2,500 feet thick, and consists of approximately 10 major 
coal beds separated by shales, clays, and discontinuous sandstone 
lenses. Only the upper 100 feet of the formation in the vicinity of 
the Rochelle Mine has been described; its transmissivity was estimated 
to be between 0.20 and 1.57 square feet per day (Rochelle Coal Company 
1981). Tests were made in only one location, and it is likely that 


larger values would be found in other localities. 


Ground-Water Movement. A complex series of ground-water flow 
Systems exists in the area, predominately controlled by local geology 
and topography (Figure 2.4-9). The Roland coal is confined north and 
west of the permit area. The Wasatch Formation and the Roland coal 
are only partially saturated, and may be dry over much of the area. 

In areas where they are not dry, ground water in the Wasatch Formation 
is often perched over a water table in the Roland coal; and in some 
areas the water table in the Roland coal is perched above the water 
table in the Fort Union Formation. Ground water apparently moves from 
the clinker zones into the Wasatch Formation and the Roland coal, and 
apparently moves downward from the Wasatch Formation and Roland coal 
into the Fort Union Formation north and west of the clinker zones 
(Figure 2.4-10). The clinker zones along the southern and eastern 
edges of the permit area are generally only partially saturated and 
ground water apparently moves out of the clinker toward the north and 
east into the Wasatch Formation and the Roland coal, downward into the 
Fort Union Formation, and toward the south and east. The shallowest 
continuous ground-water flow system in the permit area exists in the 
upper parts of the Fort Union Formation; the general direction of 
ground-water flow in this formation is north and west from the clinker 


zones toward Porcupine Creek (Figure 2.4-11). 


Discharge and Recharge. Six springs and two flowing wells are 


the only known discrete points of ground-water discharge in the 
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vicinity of the Rochelle Mine (Table 2.4-13). The total discharge 
from all these points never exceeded 18 gpm when measured (Rochelle 
Coal Company 1981). The discharge from the Roland coal and Wasatch 
Formation to Porcupine Creek has been calculated to be about 10 gpm 
(North Antelope Coal Company 1981). The discharge from the Fort Union 


Formation to Porcupine and Antelope creeks is not known. 


The major source of recharge to the ground-water systems in the 
permit area is apparently infiltration of precipitation into the por- 
ous clinker zones. Recharge to the clinker zones, calculated from 
total flows in the system, is less than 0.5 inch per year. Some pre- 
cipitation does infiltrate directly into the Wasatch Formation, but 


the quantity of recharge is apparently very small. 


Water Quality. The water quality in Porcupine Creek alluvium 
at three locations southwest of the permit area is summarized in 
Table 2.4-14. The ground water is a calcium sulfate type high in 
total dissolved solids (TDS). The concentrations of lead and cadmium 
exceed EPA's primary drinking water standards, and concentrations of 
manganese, sulfate, and TDS exceed EPA's secondary drinking water 


standards. 


A summary of water quality in Beckwith Creek alluvial aquifers, 
as determined from three locations, is presented in Table 2.4-15. The 
ground waters are a calcium sulfate type, moderately high in TDS. The 
water meets all EPA primary drinking water standards, but the secon- 
dary standards for iron, manganese, sulfate, and TDS are exceeded in 


some samples. 


Ground waters in the Wasatch Formation at the mine site at the 
three sampled locations are a sodium bicarbonate type (Table 2.4-16). 
The waters exceed EPA's primary drinking water standards for arsenic, 


barium, chromium, and lead, and the secondary drinking water standards 
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TABLE 2.4-13 


SPRINGS AND FLOWING WELLS IN VICINITY OF ROCHELLE MINE PERMIT AREA 





Specific Conductance 





Location Spring or Well Source Discharge (gpm) (umhos at 25°C) 
T. 41° NeeRes0 W., -Sec.-l2dcc Spring Clinker 0 - 6.3 105 - 3,000 
T 41 Ne, R&G9 W., Sec. Sdbd Spring Clinker 0 0925 200 - 650 
T. 41 N., R. 69 W., Sec. 17cbb Spring Clinker 4 - 8.6 700 - 1,200 
T. 42 N., R. 69 W., Sec. 28caa Spring Ft. Union 0.3 = 06375 2,300 
T. 42 N., R. 70 W., Sec. 23dad Spring Wasatch trace 2,400 - 2,700 
T. 42 N., R. 70 W., Sec. 23dad Spring Wasatch .012 - 0.4 1,100 - 1,300 
T. 41 N., R. 70 W., Sec. l6ddc Well Ft. Union 1.6 - 2.0 2OS= 682 
T. 41 N., R. 70 W., Sec. 9bcb Well Ft. Union Idee 17 300 - 1,200 


Source: Rochelle Coal Company, 1981. 
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TABLE 2.4-14 


WATER QUALITY IN THE PORCUPINE CREEK ALLUVIUM IN THE 
VICINITY OF THE ROCHELLE COAL MINE PERMIT AREA 


—_—__—_——_———————————— 


Number of Maximum Minimum Standard 
Samples Value Value Mean Deviation 


nae rc ae er 


FIELD PARAMETERS 


Temperature (°C) 10 12.0 705 9,5 4 
Conductivity (umho/cm at 25°) 10 4,851.0 1,350.0 3,176.8 938.3 , 
ph (units) 10 7.5 6.7 7.0 {0a 
LABORATORY PARAMETERS2 
Acidity (As caco,)? 10 -421.0 -129.0 53731 -88.3 
Alkalinity (As Caco,) 10 506.0 323.0 440.3 43.5 
Aluminum 11 18.0 0.4 5.2 5.9 
Arsenic ll 0.025 7001° 0.008 0.008 
Barium a 0.2 0.2 0.2 0.00 
Bicarbonate 10 506.0 323.0 440.3 43.5 
Boron 11 0.42 0.051 0.20 0.12 
Cadmium 11 0.024 oon" 0.014 0.004 
Calcium 11 450.0 122.0 373.1 104.1 
Chloride 10 24.0 5.0 14.6 6.1 
Chromium 11 0.06 0.03 0.04 0.01 
Conductivity (umho/cm at 25°C) 10 4,330.0 1,020.0 2,275.3 1,020.7 
Copper 11 0.15 0.04 0.07 0.03 
Fluoride 10 1.00 0.55 0.67 0.12 
Hardness 11 1,898.0 549.0 1502-5 366.7 
Iron 11 0.26 05 0.07 0.06 
Lead 11 0.24 0.04 0.10 0.07 
Magnesium 11 174.0 56.0 138.5 31.5 
Manganese 11 1.87 0.02 0.54 0.57 
Mercury 11 0.58 02 0.14 0.17 
Molybdenum 7 a a 0.14 0.05 
Nickel 1 0.07 .05° 0.06 0.00 
Nitrogen-Kjeldahl 10 6.54 0.20 1.47 1.75 
Nitrogen-Ammonia | 10 1.23 10° 0.24 0.33 
Nitrate + Nitrite 10 1.78 0.03 0.41 0.99, 
pH (Units) - 10 8.1 7.4 7.6 Es 
Phosphorous 10 4.23 0.01 0.54 1.24 
Potassium 11 18.0 5.0 11.3 4.3 
SAR (Unitless) 1l 6.17 P73 4.27 1.47 
Selenium ll 0.01 .001° 0.002 0.002 
Sodium £1 586.0 174.0 384.7 168.3 
Solids, Total Dissolved se) 4,164.0 1,130.0 2,889.4 922.5 
Sulfate 10 2,553.0 610.0 1 872.7 676.3 
Zinc P ek 0.53 0.04 0.13 0.13 
Cation-Anion Balance (2) 9 OYE WoT 8.5 11.9 


3411 measurements are in milligrams per liter (mg/l) dissolved constituents unless otherwise noted. 
Negative acidity indicates that the water is alkaline. 

itrate ion concentration only. 

A negative balance indicates that anions exceed cations. 

Indicates concentrations below analytical detection limits. 
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TABLE 2.4-15 


WATER QUALITY IN THE ALLUVIUM OF BECKWITH CREEK AND 
TRIBUTARIES. IN VICINITY OF ROCHELLE COAL MINE PERMIT AREA 


a ema ore meee ee 





Well Al Well A2 Well A3 
No. of Mean Std. No. of Mean Std. No. of Mean Std. 
Samples Dev. Samples Dev. Samples Dev. 

FIELD PARAMETERS 
Conductivity 

(umhos/cm at 25°C) 4 1,299.43 16.56 4 353-5 62.85 4 peat) iter «a Map tei 
pH (units) 4 6.8 NA 4 6.72 NA 4 6.77 NA 
Water Temperature (C) 4 11.38 1.9 4 pte ed 2.66 4 11.88 7 eh 
LABORATORY PARAMETERS® 
Acidity (as CaCo.) 3 -153 -24.02 3 -57.67 -45.37 3 -152.67  -19.5 
Alkalinity (as caco, ) 4 176.5 16.03 4 83.75 42.79 4 1725 9.47 
Aluminum 4 als: 24 4 45 =e, 3 tall “he 
Arsenic 4 0 0 4 0 0 4 0 0 
Barium 4 ps 0 4 a2 0 4 gt 0 
Bicarbonate 4 2) Sa 19.55 4 102.13 S217 4 210.3 11.56 
Boron 4 -4 5 4 329 Aula 4 nO7 09 
Cadium 4 0 0 4 0 0 4 0 0 
Calcium 4 L5TS25 8.34 4 54.25 1.5 4 226 4.4 
Chloride 4 7 - 82 4 4 82 4 7 . 82 
Chromium 4 -03 01 4 .03 01 4 .03 0.1 
Conductivity 

(umhos/em at 25°C “i Biserisiea 25.62 4 564 12.41 4 1,679.25 51.01 
Copper 4 nz 0 4 02 0 4 02 0 
Fluoride 4 47 21 4 45 05 4 67 -06 
Hardness (as Caco.) 4 696.5 19.02 4 235 8.29 4 950 20.41 
Iron (dissolved) 3 522 24 3 -05 .05 3 .03 01 
Iron (total) 4 1.08 1.34 4 a) 1.28 4 14 14 
Lead 4 .02 0 4 02 0 4 .02 0 
Magnesium 4 i925 15.31 4 26.25 5.97 4 98.5 T5529, 
Manganese 4 49 -06 4 .08 .07 4 04 02 
Mercury (ug/1) 4 .02 0 4 .02 0 4 .02 0 
Molybdenum 4 Evi 0 4 oe! 0 4 2 0 
Nickel 4 .03 -O1 4 02 0 4 alts 0 
Nitrogen - Kjeldahl 4 . 88 at 4 -48 34 4 44 13 
Nitrogen - Ammonia 4 . 83 ap igs 4 ag de eg Us 4 14 -07 
Nitrate as N 1 Ie 0 i 1.95 0 1 6 0 
Nitrate + Nitrite as N 3 pela 87 3 1.93 AY) 3 1.82 15 
pH (units) 4 he NA 4 7.41 NA 4 7.49 NA 
Phosphorus 4 03 -03 4 .03 .03 4 .02 01 
Potassium 4 16 1.83 4 8.5 1 4 26.5 Sede 
SAR (units) 4 2.04 1.11 4 mie -08 4 62 .03 
Selenium 4 0 0 4 0 0 4 0 0 
Silica 3 14.07 -67 3 15.17 2.67 3 12.97 85 
Sodium 4 123575 64.4 4 26.5 1.91 4 44.5 Pepi 
Solids, Total Dissolved 4 #1,258.75 40.71 4 446.75 56.47 4 1,494.75 23.8 
Sulfate 4 736 55a 2 4 195.75 14.36 4 875.75 S22 
Zinc 4 -04 -01 4 .03 .O1 4 04 01 


Cation-Anion Balance 





4411 concentrations in milligram per liter (mg/1) dissolved constituents, unless otherwise noted. 
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for manganese, sulfate, TDS, and iron. These ground waters are suit- 


able for livestock and irrigation, but only of salt-tolerant plants. 


No ground-water samples were taken from the Roland coal seam 
within the permit area because of the limited saturation thickness. 
Ground-water quality in the Roland coal in the adjacent North Antelope 
permit area is very similar to that in the Wasatch Formation on the 


Rochelle permit area (Table 2.4-16). 


Water quality in the upper part of the Fort Union Formation is 
a sodium sulfate bicarbonate type, with TDS ranging between 900 and 
3,000 mg/1. These ground waters sometimes exceed EPA's primary 
drinking water standards for arsenic, barium, cadmium, and lead and 
the secondary drinking water standards for manganese, sulfate, iron, 
and TDS. The waters are unsuitable for irrigation because of their 
high salinity and medium to high sodium hazard, but they are suitable 
for livestock (Table 2.4-16). 


Plant. The major water-bearing strata in the vicinity of the plant 
site are the sandstone beds in the Wasatch and Fort Union formations. 
All shallow domestic and stock wells in the vicinity of the plant site 
are completed in the Wasatch Formation, and a few deep wells are com- 
pleted in the Fort Union Formation. Well yields range from a few 

to over 100 gallons per minute. The Wasatch Formation, which may be 
up to 500 feet thick at the plant site, and the Fort Union Formation, 
which may be up to 2,500 feet thick at the site, consist of lenticu- 
lar, fine- to coarse-grained sandstones, claystones, and siltstones. 


Water levels at the plant site are about 100 feet below land surface. 


Ground-water movement in the Wasatch Formation in the plant 
site area is strongly influenced by topography; flow is away from the 
topographic high in T. 35 N., R. 70 W., sec. 5, about 2 miles south- 


east of the plant site, toward Willow Creek to the northeast, toward 
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. TABLE 2.4-J6 


GROUND WATER QUALITY IN SHALLOW AQUIFERS IN THE ROCHELLE COAL MINE PERMIT AREA 








Fort Union Formation (7 wells)® Roland Coal (3 wells)? Wasatch Formation (3 wells)? 
No. of Mean Std. Max. Min. No. of Mean Std. Max. Min, No. of Mean Std. Max. Min. 
Samples Dev. Samples Dev. Samples Dev. 

FIELD PARAMETERS 

Conductivity 

(umhos/an at 25(C)) 28 2,052.52 779.77 3,776 1,168.2 6 3,132.17 3,974.24 9,585 520 10 1,565.65 319.64 1,911 918 
pH (units) 28 6.85 NA ll 6.3 7 7.08 NA 7.5 6.8 10 6.87 NA i 6.4 
Water Temperatue (C) 28 75.49 325.05 1,734 10.6 7 12.97 .54 13.7 12.1 10 14.32 3.79 21.6 8.9 
LABORATORY PARAMETERS? 
Acidity (as Cam@,)? 21 «627.62 -140.72 918 473 4 703.25 161.55 849 546 0 901.25 251.35 -1,253 498 
Alkalinity (as @@,) 28 674.8 146.89 64 495 10 753.4 148.33 900 570 10 1,011 222.45 1,264 524 
Aluminum 77 6 88 OG gore ik 36 Si ¢ mi 10 7.61 2.33 74 2 
Arsenic yA] .01 Oe Tibet ie in 0 0 014 1203 10 .01 .03 .078 «103 
Barium 28 31 35.2 Sy EE .49 | a | .14 10 54 Arg 9 2 
Bicarbonate 28 822.79 179.07 1,175 603.5 1 897.18 163.39 1,097 695 10 1,232.63 271.2 1541.1 638.9 
Boron 28 2 .08 Ss 381 075 .18 09 .275 01 10 .18 .04 27." 128 
Cadmium 28 0 0 .02 27-03 «11 0 0 .01 2803 10 0 0 7E03 28-03 
Calcium 28 92.58 54.59 22 Lit 107.65 51.84 19 49.6 10 52.7 295 8 ll 
Chloride 28 14.5 14.06 53 3 ll 7.17 5.28 15.8 y 10 41.3 7.3 92 12 
Chromium a .03 OL. =" 04 02 10 .05 a .02 10 .05 .06 .B .02 
Conductivity 

(umbos/an at 25°C 28 2,182.46 689.26 3,810 134% 10 1,809.2 366.6 2,605 1,42 10 1,931.6 329.74 2,700 1,510 
Copper 28 .03 .01 .06 OF? “14 .02 ie) OR GE 10 .06 AY .39 .02 
Fluoride 28 9 a LA 62 ll 1.03 xy Vs eee 10 .89 om dk .63 
Hardness (as CaCD,) 28 452.61 243.43 853 67 8 482.38 23.27 8&8 2 10 273.2 68.11 339 138 
Iron (dissolved) 21 14 i ee i: 4 25 ‘bo iae= 02 7 3 25 .62 .02 
Iron (total) 28 .67 da Daal Bei 03 ol 8.03 22.16 74.8 .39 10 12.19 31.78 102 .02 
Lead 28 .03 a Ue 2. 0 .03 ita 85 ot 10 .08 .19 .63 .02 
Magnesium 28 Shor O30, 629T Tae ere’ 2 ll 53.05 24.28 91 28 10 77.9 12.38 8653 9 
Manganese a .06 Se. a2. 22 .05 Were i? ot 10 .38 6% - 497 .02 
Mercury ( 9/1) 28 .05 09 = .49 22 ii} .07 18 .61 JE 10 ll 2 .85 .02 
Molybdemm 28 & 0 3 a ll 7 fe 1 10 22 06 4 2 
Nickel 28 .03 02 = -.08 025 .04 03 .02 10 .05 07 £25 02 
Nitrogen - Kjeldahl 28 3.77 995.31 1.58 8 2.89 51 3.9 2:4 10 16.81 45.4 146 1.42 
Nitrogen - Ammonia | 28 3.5 1.08 5.44 1.39 wu 2.81 SF 35 2 10 2.18 7) 3.8 1 
Nitrate as N 9 1.75 1.29 4.62 1 3 ll ier she Ot 2 1 0 1 1 
Nitrate + Nitrite asN 18 14 r: .39 01 6 7 .09 1.08 =. 85 8 1 nm 4 01 
pH (units) 28 7.86 NA 11.3 eS 9 7.24 NA 7.8 6.9 10 7.97 mM. 83 7.6 
Phosphorus 28 .04 .06 28 01 9 .03 Ot 01 10 18 2B .63 .01 
Potassium 28 ll? 442° 28 6 ll 13.16 4.39 20.8 2.5 10 15.4 8.17 29 8 
SAR (units) 28 8.05 2.15 13.9% 3.99 ll 5.72 ae © eae ee 10 10.35 3.84 20.9 7.78 
Selenium 28 0 0 7030 o1E3 sd 0 0 203 1503 10 0 0 1E-03 1503 
Silica 2 6.03 fi 16.3 3 9 4.58 1.73 5.6 1 7 B47 44.07 12 3.7 
Sodiun 28 366.07 120.75 668 M4 = 269.09 29.2% 340 29 10 347.2 60.99 410 206 
Solids, Total Dissolved 28 1,628 627.75 3,028 843 «=sd1s«d: 248.27 «=: 356.22 1,966 800 10 1,240.7 278.09 1,717 697 
Sulfate 28 644.86 436.64 1,582 14 ll 381.12 353.7 1,016 25 10 68.5 6.42 25 2 
Zine 28 .06 07.36 or Ey 21 ‘NP 48° 077 10 | 46 (OS .02 





Source: Rochelle Coal Company 1981. 
Samples fran wells located in Rochelle Mine permit area. 


Pcamles fran wells located in North Antelope Mine permit area. 
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Walker Creek to the southeast, and toward tributaries of Little Light- 
ning Creek to the west and northwest. Ground-water movement in the 
immediate vicinity of the plant site is to the north toward Willow 


Creek and an unnamed tributary of Little Lightning Creek. 


Ground-water quality in the vicinity of the plant site is 
unknown. Ground-water quality regionally within the Fort Union and 
Wasatch formations is quite variable, but waters from these formations 
are generally a sodium bicarbonate type with moderately-high total 


dissolved solids concentrations (Table 2.4-17). 


South Well Field. The South Well Field is located about 12 miles 
east of Douglas. Near the well-field site, elevations range from 
about 6,600 feet along a ridge south of the well field and near the 
heads of Box Elder Canyon and Little Box Elder Creek, to about 5,000 
feet in the Platte River floodplain. 


The Madison Formation and the Deadwood Formation are the proposed 
sources of ground water at the South Well Field. These formations 
outcrop in the southern part of the well field and are approximately 


10,000 feet below land surface in the northern part of the well field. 


The Paleozoic aquifer system, which is defined for this study to 
include the Flathead, Madison, and Casper formations, is an important 
regional source of water. The major water-bearing unit in the aquifer 
system is the Mississippian-age Madison Group and adjacent hydrauli- 
cally connected strata. The Madison Group is found in parts of Wyo- 
ming, Montana, North and South Dakota, and Canada, covering an area of 
more than 180,000 square miles. Composed largely of limestone and 
dolomite, the Madison Group is a source of water for domestic, stock, 
industrial, and agricultural users. In the Powder River Basin and the 
Black Hills region, about 30,000 acre-feet per year are produced from 


the Paleozoic aquifer (WCC 1980). The Paleozoic aquifer has not been 
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WATER QUALITY IN WATER WELLS NEAR PROPOSED PLANT SITE” AND NORTH WELL 


—_—_—_—— OO: C rrwrahwlhhRmnh———————— 


TABLE 2.4-17 


b 


FIELD 


Well Sample TDS 
Location Formation Depth Date Ca Mg Na K HOD, so, cl F Biug/1) si, (calculated) pH °C 
a= oe eran: aa a ae eee ee eee ees eect eee ee ee Ree Te an ee 
T. 34.N., R. 69W., Sec. 10dd about 6 miles east Fort Union 206 06-0569 151 64 12 10 178 125a3.1- 0:2 0 6.8 1,170 8.0 12.0 

of plant site Lebo Meanber 

. 34N., R. 68W., Sec. 9ddd about 11 miles east Fort Union 190 06-04-69 55 34 224 10 220 323 1.95 0.2 4 7.6 1,030 1.0 2712.6 
of plant site Lebo Member 

- 34.N., R. 68W., Sec. 12bbd about 14 miles east Fort Union 200 06-05-69 32 12 68 7.6 252 70 3.4 0.17 2 7.8 326 8.1 13.0 
of plant site Lebo Member 

- 36 N., R. 69W., Sec. 24dd about 11 miles north- Fort Union 434 06-05-69 4.6 3.0 134 2.8 24 102 2.2 0.8 2 7.9 384 8.1 13.0 
east of plant site Lebo Member 
about 4 miles south- _—‘ Fort Union 210 
west of well field Lebo Member 

- 36 N., R. 70 W., Sec. 9ccb about 12 miles north Wasatch 217 = 06-03-68 93 29 #304 4.0 301 745 8.5 0.7 5O 11 1,340 7.6 12.0 
of plant site 

- 36 N., R. 72 W., Sec. 9dd about 6 miles north- Wasatch 212 ~=06-06-69 36 «68.5 14 §=2.4 18% 278 5.0 0.3 10 ll 577 7.7 11.0 
west of well field : 

- 36 N., R. 72 W., Sec. 29ba about 7 miles north- Wasatch 400 07-22-69 45 7.00 % 6.0 22 160 4.0 - = - 424 6.6 = 
west of well field 

- 36.N., R. 73 W., Sec. 27ba = about 12 miles north- Wasatch 180 06-06-69 69 15 533 5.7 260 136 3.8 0.3 2 15 235 7.7 ~—:10.0 
west of well field 

- 35N., R. 71 W., Sec. 23 well field test well Lance-Fox 6,300 02-25-75 Je 1 AT 525 610 23am 22. 601 8.0 58.0 

Hills 


i ee a es ee et eee 


Source: Hodson 1971. 
“the plant site is in T. 35 N., R. 70W., Secs. 27 and 34. 


Pine North Well Field is in T. 35 N., R. 71 W., Secs. 13, 14, 15, 22-27, 34-36; T. 34.N., R. 71 W., Secs. 1-3, 10-15, 22-27; 
T. 34.N., R. 70 W., Secs. 18, 19; T. 35.N., R. 70 W., Secs, 7, 17-20, 28-32, 
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a 


fully developed and it is a potential source of water supply for large- 


scale energy development (USGS 1975a). 


The Paleozoic aquifer system has been described in detail on a 
regional basis in several recent studies (Konikow 1976; Cooley, Naff, 
and Konikow 1980; WCC 1980). All of these studies have implied that 
the Paleozoic aquifer system on the flanks of the Laramie Mountains is 
poorly connected in a hydraulic sense to the Madison aquifer system in 
the Powder River Basin. The Paleozoic aquifer system on the flanks of 
the Laramie Mountains was not discussed in detail in any of the pre- 


vious studies. 


Geologic Setting. The major water-bearing units in the Pale- 
ozoic aquifer system in the vicinity of the South Well Field are the 
Paleozoic sandstones and carbonates of the Flathead, Madison, and 
Casper formations. These units outcrop at the South Well Field in 
a Narrow sinuous band, at most only a few miles wide, that trends 


approximately east-west along the flanks of the Laramie Mountains. 


The Madison Formation in the vicinity of the South Well Field 
is about 200 feet thick, and it thickens gradually toward the north. 
Here it is composed primarily of blue-gray, cherty, sandy, massive 
limestone and dolomite, with small interbeds of siltstone, chert, and 
sandstone. The carbonates are likely dense, with low primary porosity 
and permeability. Fracturing is common along interbeds and in the 
chert zones (Boner et al. 1976). The water yielding characteristics 
of the Madison Formation in the vicinity of the South Well Field are 
probably due to well-developed zones of secondary porosity and perme- 
ability. Paleokarst features are present in the upper part of the 
Madison Formation in this area (Huntoon and Richter 1981). The solu- 
tion features are reported to be infilled with well-cemented breccias 
in the subsurface (Huntoon and Richter 1981). Boner et al. (1976) 


has described the secondary permeability characteristics of the 
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Madison Formation in the outcrops exposed in the valleys of Cottonwood 
Creek, Little Box Elder Creek, and Box Elder Creek. Along Cottonwood 
Creek and Little Box Elder Creek, they reported that the limestones in 
the middle and upper units of the Madison Formation have extensive 
secondary permeability in the form of fist-sized and smaller solution 
openings, and that sinkholes are indicated along Cottonwood Creek by 
small depressions in the alluvium. The Madison Formation along Box 
Elder Creek was reported to have little secondary permeability (Boner 
et al. 1976). Mancini (1976) and Boner et al. (1976) described prom- 
inent secondary porosity and permeability characteristics in the Mad- 
ison Formation outcrops all along the northern flanks of the Laramie 
Mountains; similar features have been noted in numerous other loca- 
tions in the Madison Formation (Swenson 1968a, 1968b; Whitcomb et al. 


1958; USGS 1975a; WCC 1980). 


The Cambrian-aged Flathead Sandstone (referred to by Boner et al. 
[1976] as basal Madison Formation) consists predominantly of rounded 
quartz and feldspar pebbles in a matrix of quartz sand with interbeds 
of shale, siltstone, and clay stone, and a basal conglomerate ranging 
up to 5 feet thick. The sandstone is well-cemented and probably has 
little intergranular or primary permeability (Boner et al. 1976). 
Secondary permeability was reported by Boner et al. (1976) to be 
developed along bedding plains, and secondary permeability may be 
developed along fault zones. The Flathead sandstone is between 50 
and 75 feet thick in the outcrop area south of the well field (Huntoon 
and Richter 1981), and is up to 400 feet thick to the northwest in 


Natrona County (Crist and Lowry 1972). 


Overlying the Madison Formation is the Pennsylvanian- and 
Permian-aged Casper Formation, composed predominantly of fine- to 
medium-grained sandstone that is weakly cemented and friable, with 
interbedded limestones, dolomites, and shales. Primary porosity 


and permeability are probably fairly high in the Casper Formation. 
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Probable hydraulic connection between the Madison and Casper forma- 
tions is reported by Boner et al. (1976) to be very good in most areas 
along the northern Laramie Mountains. The Casper Formation is about 


800 feet thick at the South Well Field. 


Stratigraphically above the Casper Formation is a 1,000- to 1,500- 
foot sequence of predominantly clastic sediments, mainly siltstones 
and claystones comprising the Goose-Egg, Spearfish, Sundance, and 
Morrison formations. The water-yielding characteristics of these sed- 
iments are poorly known. Overlying these sediments is a sequence of 
Cretaceous shales, up to 5,000 feet thick, and generally massive with 
a very low vertical permeabilty (WCC 1980). Overlying the Cretaceous 
shales are the Fox Hills, Lance, Fort Union, and Wasatch formations, 


which are important regional aquifers. 


In the vicinity of the well field, the Oligocene-aged White River 
Formation is exposed at the surface. This formation consists of light- 
gray soft sandstone, white tuffaceous clay, siltstone, and arkosic 
Sandstone. These deposits yield sufficient quantities of water for 


stock and domestic uses. 


The South Well Field is in a structurally complex area at the 
southern end of the Powder River Basin and on the northern flanks of 
the Laramie Mountains. Many faults and folds have been mapped in the 
area; a large thrust fault may lie to the north of the well field, and 
the pre-Tertiary strata in the area dip steeply to the north. The 
structural geology of the well-field area has been mapped by Huntoon 
and Richter (1981), and the regional structural geology has been 
mapped by Zapp (1951) and Barlow and Haun (1977). 


Hydrologic Setting. The potentiometric surface of the Pale- 


ozoic aquifer system in the Powder River Basin has recently been 


mapped by Miller and Strausz (1980) and by Swenson et al. (1976). 
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Figure 2.4-12 presents data of Miller and Straus. Potentiometric data 
are abundant for the area near the Black Hills, where there are many 
wells and springs, but data points are few outside of the Black Hills 
Uplift. 


The potentiometric surface of the Paleozoic aquifer system in the 
vicinity of the South Well Field ranges from about 5,600 feet in out- 
crop areas; to less than 5,440 feet in outcrops along LaPrele Reser- 
voir; to about 5,300 feet at the Douglas City Springs, at Green Valley 
well #1, and in the LaPrele Creek valley; to about 5,200 feet in the 
Box Elder Creek valley. The surface apparently dips steeply into the 
Powder River Basin just north of the well field. Very steep dips in 
the potentiometric surface are known to occur to the northwest, in the 
vicinity of the Salt Creek oil fields. All potentiometric data points 
for the Paleozoic aquifer system in the vicinity of the South Well 


Field are shown in Figure 2.4-12. 


The potentiometric gradients in the Paleozoic aquifer system indi- 
cate that water recharges the aquifer system at the outcrop areas of 
the Flathead, Madison, and Casper formations along the northern flanks 
of the Laramie Mountains and flows toward discharge points in the 
creek valleys and toward the central part of the Powder River Basin. 
The sharp change in potentiometric gradients from the South Well Field 
area to the Powder River Basin suggests that little of the water that 
recharges the Paleozoic aquifer at the outcrop area flows into the 
basin, or that the transmissivity of the Paleozoic aquifer is rela- 


tively high in the Powder River Basin, or both. 


“The steep gradients probably imply that the north-south component 
of the transmissivity tensor in the zone of steeply dipping beds north 
of the well field is very low relative to the overall transmissivity 


in the Powder River Basin. This zone may correlate with offsets of 
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the Paleozoic rocks along the postulated extension of the Douglas 


thrust zone. 


The largest ground-water discharge point in the well field area 
occurs at the Douglas City Spring, in T. 32 N., R. 73 W., sec. 3 dba. 
The average discharge from this spring is about 2.0 cfs, and measured 
discharges have varied between 1.5 and 4 cfs. Although the spring was 
used as the only water supply source for the city of Douglas from 1923 
to 1979, flow records from the spring are Sparse. The spring issues 
from the alluvium of Little Box Elder Creek, where the alluvium is 


underlain by the Casper Formation. 


The Box Elder Creek valley contains many small springs and seeps 

issuing from the Madison Formation in T. 32 N., R. 75 W., Sec. 12, 

and T. 32 N., R. 74 W., Secs. 6 and 7. The stream valley is deeply 
incised, and the elevations of the Madison and Casper Formations out- 
crops in the stream valley are lower than anywhere else in the area. 
The valley probably serves as a discharge point for local flow systems 
in the Madison aquifer system. The quantity of discharge is generally 
small in Box Elder Creek valley, and is seasonally variable. Boner et 
al. (1976) and Mancini (1976) made several measurements of flow in the 
Box Elder Creek. Mancini (1976) reported that measurements made on 
June 26, 1974, showed a gain of 6.5 cfs across the Madison outcrop; 
additional measurements in 1974 showed a gain of 0.50 to 0.83 cfs; 


and measurements made in the fall of 1975 showed small losses. 


The quantity of discharge that occurs from the Madison and Casper 
formations at outcrops in the valley of LaPrele Creek (T. 32 N., R. 73 
W., Secs. 21 and 22) is not known. Ground-water flow is probably out 
of the region toward the Powder River Basin, but the quantity of flow 


is not known. 
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The Paleozoic aquifer system in this area is recharged by streams 
crossing the Flathead, Madison, and Casper formation outcrops, and by 
infiltration of precipitation. Most recharge probably occurs where 
Little Box Elder and Cottonwood creeks lose flow crossing Madison 
Formation outcrops. The Paleozoic aquifer System may also be re- 


charged by LaPrele Reservoir. 


Little Box Elder Creek, which is a perennial stream above the 
Flathead and Madison formation outcrops, loses all of its flow when 
crossing the Flathead and Madison Formation outcrops in T. 32 N., R. 
74 W., Secs. 8 and 9, during most of the year. The creek flows down- 
stream of the Madison formation outcrop only during spring snowmelt 
and following large precipitation events. The U.S. Geological Survey 
Maintained gaging stations on Little Box Elder Creek at the Precam- 
brian-Flathead contact (T. 32 N., R. 74 W., Sec. 9bda) during water 
years 1975 to 1979; average stream flow loss during this period was 
1707 cfs: 


Cottonwood Creek has been reported by Huntoon and Richter (1981) 
and by Boner et al. (1976) to gradually lose all of its flow when 
crossing the Flathead and Madison formation outcrops in T. 32 N. $iR? 
74 W., Secs. 13 and 14. On the basis of sporadic flow measurements, 
Huntoon and Richter (1981) estimated an average flow loss of about 
0.75 cfs. Boner et al. (1976) measured a flow loss of 0.64 cfs on 
July 30, 1974. The annual average flow of Cottonwood Creek above the 
Madison Formation outcrop during the period 1974 to 1979 was estimated 
to be about 0.5 cfs, based on the ratio of drainage basin areas in the 
Cottonwood Creek and Little Box Elder Creek basin. Therefore, average 
annual flow losses at the Flathead and Madison formation outcrops are 


probably less than 0.5 cfs. 


The lower end of LaPrele Reservoir and LaPrele Dam rests on 


outcrops of the Casper Formation. Seepage probably occurs from the 
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reservoir but the quantities of seepage are unknown. This recharge 
probably discharges below the dam, where the Casper Formation is 


exposed along the creek for more than a mile. 


The recharge that occurs to the Flathead, Madison, and Casper 
formation outcrops in the area by direct infiltration of precipitation 
can only be roughly estimated. Mancini (1976) developed an empirical 
relationship for the difference between precipitation and evapotrans-— 
piration as a function of elevation along the northern flank of the 
Laramie Mountains; the calculated difference was about 2.8 inches in 
the Flathead, Madison, and Casper formation outcrop areas in the South 
Well Field area. This is an upper limit on potential recharge, as 
some surface runoff occurs. Huntoon and Lundy (1979) calculated 
recharge to the Casper Formation near Laramie, Wyoming, where the 
Casper Formation is lithologically similar and the climate is similar 
to that in the South Well Field area. They calculated a recharge rate 
of 1.4 inches, about 10 percent of average annual recharge, based on 


known discharge rates and the known outcrop area. 


Water Use. The city of Douglas is the largest user of water 
from the Madison aquifer system near the South Well Field. The city 
has been using the Douglas City Springs as a municipal water supply 
since 1923, when a spring house was constructed to collect all the 
discharge from the spring, and a pipeline was laid to the city. 


Present spring discharge is estimated at 2 to 3 cfs (Glass 1981). 


A few water wells are completed in the Paleozoioc aquifer system 
north of the flanks of the Laramie Mountains (Figure 2.4-13). Only 
two unused wells are completed in the Madison System within a two-mile 
radius of the well field: the U.S. Geological Survey's observation 
well at the Barber Ranch (T. 32 N., R. 74 W., Sec. 32), and an aban- 
doned oil well (T. 33 N., R. 74 W., Sec. 3). Only one well open to 


the Casper Formation in Ayres Natural Bridge Park along LaPrele Creek, 
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1s known to exist within a two-mile radius of the well field. All 
other known wells are completed in the Lance-Fox Hills, Wasatch, Fort 


Union, Arikaree, and White River formations. 


Seven wells completed in the Madison formation are located about 
20 miles west of the well field in the Glenrock area. These wells are 
used for flooding operations in the South Cole Creek, Glenrock, East 


Big Muddy, South Glenrock, and Deer Creek oil fields. 


Water Quality. Water quality in the Paleozoic aquifer system 
in the South Well Field varies markedly with distance from the outcrop 
area (Table 2.4-18). The reversible dissolution of gypsum, anhydrite, 
and sodium chloride are the major reactions that drive the evolution 
of groundwater quality. Ground water discharging at springs in and 
near outcrop Poe are calcium bicarbonate waters with total dissolved 
solids concentrations of less than 200 mg/l. These waters are suit- 
able for domestic, stock, and irrigation uses. Ground waters in the 
aquifer at deeper depths, and further away from the outcrop area, gen- 
erally have much higher total dissolved solids and sulfate, chloride, 


and sodium concentrations. 


At Green Valley test well #1, the ground waters are a calcium 
sulfate type with total dissolved solids concentrations of about 1,050 
mg/1. These waters are not suitable for domestic uses as the EPA pri- 
mary drinking water standards for total dissolved solids and sulfate 
are exceeded. Ground water from Madison wells used for waterflooding 
in the Glenrocks area are a calcium sulfate type with total dissolved 
solids concentrations ranging to over 3,000 mg/1 (Hodson 1974). These 


wells are between 6,000 and 11,000 feet deep. 
North Well Field. The North Well Field, which encompasses about 30 


Square miles, is located just west of the proposed gasification plant. 


The Lance and the Fox Hills formations are the proposed sources of 


2-107 






























LIA wbIe22 Iiew eit Qo awibes » Le a — ; s LA ; bp. ; ae 
rot .dodeee¥ ,ef/iH sot-somad wit me. beseiquen: ella 






ie 





Si Wo bel 
ae nar ee 
besesol ove notsemrot aeeihe ala at bstelqmes silow nerves | aah a 


No 
brn | 


‘ow saodT .esorn Soosmed? afd at biel? Siow ef3 Ro Jesw soli 0 nip 

; ee Fy 
138 ,toorme sD teed. ef00 davot a9 of snoddstaqo gaiboo!t 0% bees : i 
wbhielt [ko goes? sect bas ,toorreld icra eebbut ake a4 


=§ 


f Se a 
rateys’ te livps ecetet od ai viitaup tetaW -ygilavO se3sW 0 
botsee aoitey Dloit IIe€ diye? edd mk 


vt ? 
a . ¥ “ : vm ~ 7 4 m F a , 
yecys 26 Bor seloserd oa: ‘teves off .(Si-8,.2. aldalt) asa 
S loves 2n9 SvETR Zand #Ger Th ror age end ors bixoldo D686 bua 


ui egacerge Fe YacAIWMAG: tow BiwOTd vilisop Is3ewbavorg to 


Cjiw at: . d murolao ore eeeTte cor 30 Teoe 


oijazsas2a00 mutbos ban 


boy F , & * tae + walta’ saat) ef 
thotleo a on eepdaw Souworn ect .'*) Diee gaed volisV’ tesa 3A 


i 


i 3 to eaoidertmeanss «hilow bevionekt Latos daiw eqy? sjaktloe 
ry it eid @e asec oL20acm) i a td tisun dep eta et tazaw geoilT St \gua he 
boa abiloa beviowalh indod yei nb vedere 39 thjaw yrtdnish yas 
ltxosaw to? Sone eliew osdinlt inna) tutew heyor? «39 baoox 2 87s 
foseth Isto a bw seed stotinve mrioine 6. Saunt exa0snel0 oily at 
sesdt {ATP aosbol) f\gu 000,€ seve od gabgese anoisexsanoao0 ett 
| joe) geasl 900,14. Darn. me emnee oth aLiow 


Of svoda eesasqm@onns Adidy ebiost Ilo ee a 
oP ao .tuelq soitastiteag besogorq ef3 te du ow san} boa 
‘xOt 


] . ; eas F snag 


io usomvos berogerq od? ote. asotiemo? ‘eta 


nd 7 bat 
_ : a) a 
A‘ 


“ich lade» ioe enn 
Bey hoe Oe cme 





301-2 


WCSGW2.T (I) 18 


TABLE 2.4-18 


GROUND WATER QUALITY IN THE SOUTH WELL FIELD AREA 





Green Valley* Douglas” Continental Oil Coipeny A Flathead Springs” Flathead Springs® 
Well #1 City Spring Madison Water Flood Wells on Little Box Elder Cr. on Cottonwood Cr. 
332/332 32-74-3db 33-75-20aac 33-75-8dbb 32-74-17ba 32-74-23 cb 
a ee ee a ee ee ee ee ee ee ee oo ee ee ae ee ee 
Total Dissolved Solids 1,052 150 1,010 2,970 110 102 
Total Hardness (CaCo, ) -- 230 514 1,230 160 110 
Calcium 154 54 156 355 38 34 
Magnesium 33 ae 30 82 16 6.6 
Sodium 129 1] 103 488 6 7 
Potassium 26 2 12 37 8 he 
Bicarbonate 195 240 124 95 200 140 
Sulfate 520 35 512 1,370 3.3 6.6 
Chloride 94 4 100 556 of 1.1 
Fluoride = AY 1.4 4.0 I.Z ae 
Nitrate =< oie 2 0.0 5 2.4 
Boron ea O01 110 710 01 .02 
Iron Sri =a mae me << = 
Date Sampled 5/14/74 12/29/80 7/72 7/72 12/29/80 12/30/80 





a 


Sources: @Huntoon and Richter 1981. 
byodson 1974. 
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ground water at this well field. These formations consist of about 
3,500 feet of interbedded sandstones, siltstones, and claystones that 
occur between about 3,000 and 6,500 feet below land surface. The Fort 
Union and Wasatch formations, which are lithologically similar to the 
Lance Formation and have a combined thickness of over 3,000 feet, 
overlie the Lance Formation. The Fox Hills Formation is underlain 


by a 5,000- to 6,000-foot sequence of Cretaceous shales. 


The Lance and Fox Hills formations outcrop along the margins of 
the Powder River Basin in Wyoming, and are continuous in the subsur- 
face in the Powder River Basin. These formations are important aqui- 
fers in the outcrop areas, where they are tapped extensively for stock 
and domestic water, but in areas where the formations do not outcrop, 
they are tapped by only a few wells for municipal uses and for oil 
field water-flooding operations. The formations are not important 
aquifers in the central part of the Powder River Basin because of 
their depth, the small water yields typically obtained, and the gener- 
ally poor water quality in the formation. The Wasatch and Fort Union 
formations are the sources of water for stock and domestic purposes in 


the vicinity of the North Well Field. 


Ground-Water Movement. The potentiometric surface of the Lance- 





Fox Hills aquifer system in the southern part of the Powder River 
Basin is poorly defined because of limited data (Figure 2.4-14). 

The available data suggest that water recharges the aquifer system 
in outcrop areas along the southwestern margins of the Powder River 
Basin and flows northeast, discharging at the outcrop areas in Nio- 
brara County. Potentiometric gradients between the outcrop area and 
the North Well Field average only about 28 feet per mile. Total 
ground-water flow in the system is not large. Based on an average 
hydraulic conductivity of 0.25 gallons per day per square foot and a 
porosity of 0.15, flow in the aquifer system in the vicinity of the 


well field is about 0.03 cfs per mile width of the aquifer normal to 
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the potentiometric gradient; average ground water velocities are about 
3 feet per year. Total recharge to and discharge from the system are 


unknown. 


A steep downward vertical potentiometric gradient exists between 
the Lance-Fox Hills aquifer system and the overlying and underlying 
aquifers. The potentiometric head is about 4,900 feet in the Wasatch 
Formation, 4,400 in the Lance-Fox Hills aquifer system, and about 
3,800 feet Madison aquifer. Downward flow is probably very small 
because of small vertical conductivities in the overlying and under- 


lying formations. 


The direction of ground water movement in the Tullock Member of 
the Fort Union Formation in the southern part of the Powder River 
Basin is probably similar to that in the Lance-Fox Hills aquifer sys- 
tem (U.S. Bureau of Mines 1981). Potentiometric data are sparse for 
the Tullock Member, but topographic controls suggest that water move- 
ment is probably eastward to northeastward. The direction of ground- 
water movement in the Wasatch Formation is probably variable, and 


controlled by local topography. 


Water Quality. Ground water in the Lance-Fox Hills aquifer at 
the North Well Field is a sodium bicarbonate water with a total 
dissolved solids concentration of about 600 mg/1 (Table 2.4-17). 
Calcium, magnesium, and sulfate concentrations are very low. Total 
dissolved solids concentrations exceed the EPA's secondary drinking 
water standard of 500 mg/l for drinking water. Ground waters in the 
Fort Union and Wasatch formations in the vicinity of the well field 
are generally sodium-calcium—-bicarbonate-sulfate waters with total 
dissolved solids concentrations ranging between 235 and 1,340 mg/1 
(Table 2.4-17). 
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2.5 VEGETATION 


Additional information can be found in the Biology Technical 
Report (WCC 1981d). 


Kuchler (1966) divided the general area which would contain 
project components into two potential parece vegetation zones. North 
of the North Platte River the project would occupy Kuchler's grama- 
needlegrass-wheatgrass grassland; south of this point it would occupy 
a grama-buffalograss grassland. Dorn (1977) referred to the flora of 
eastern Wyoming as the "Great Plains Flora." For the purposes of this 
report we have further divided Dorn's Great Plains Flora into the 


vegetation types described below. 


Prairie Grassland and Prairie Grassland-Breaks Types 


This type is a combination of the shortgrass and mixed prairie 
natural vegetation types described by Dorn (1977). Areas dominated by 
shortgrass species (i.e., Buchloe dactyloides, Bouteloua gracilis, 
Koeleria macrantha, and Carex filifolia) are typical of flatter 
plains that receive moderate to heavy grazing pressure. Mixed prairie 
species (i.e., Andropogon sp., Agropyron sp., Bouteloua curtipen- 
dula, and Stipa sp.) occur in areas of rougher topography, and gen- 


erally exist in the "mixed" state as a result of lower grazing pressure. 


For the most part, these grasslands occur on shallow clayey, 
shallow sandy, and shallow loamy range sites, all of which usually 
occur on steep slopes and ridge tops, but may occur on all slopes in 
the 10 to 14-inch Northern Plains precipitation zone (U.S. Soil 


Conservation Service 1977). 


In shallow clayey range sites, the climax plant community is 


typically dominated by midgrasses. Potential vegetation is about 80 
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percent grasses and grass-like species, 10 percent forbs, and 10 per- 
cent woody plants. Approximate ground cover is 15 to 25 percent, and 
as range conditions deteriorate, big sagebrush and birds foot sage- 
brush become more dominant. Broom snakeweed and annuals are typical 
invaders (U.S. Soil Conservation Service 1977). Total annual produc- 
tion during favorable years is approximately 1,200 lbs/acre, 900 Lbs/ 
acre during median years, and 450 lbs/acre during unfavorable years. 
These sites usually provide good forage for cattle, sheep, horses, and 
wildlife yearlong. The Soil Conservation Service's suggested stocking 
rates on these sites range from 0.2 Animal Unit Months (AUMs)/acre on 
ranges in excellent condition to 0.05 AUMs/acre on ranges in poor con- 


dition in the 10 to 14-inch Northern Plains precipitation zone. 


On shallow sandy range sites the climax plant community is typi- 
cally dominated by tall and midgrasses with potential vegetation being 
comprised of 70 percent grass and grass-like plants, 15 percent forbs, 
and 15 percent woody plants. Approximate ground cover ranges from 15 
to 25 percent, and as range conditions deteriorate, threadleaf sedge 
and fringed sagewort become more prevalent. Typical invaders include 
broom snakeweed and annuals. Total annual production in favorable 
years is approximately 1,400 1lb/acre, in median years roughly 1,000 
lb/acre, and in unfavorable years 600 lb/acre (U.S. Soil Conservation 
Reervice 1977). These sites provide good year-round forage for cattle, 
sheep, wildlife, and horses. The Soil Conservation Service's recom- 
mended initial stocking rate ranges from 0.2 AUMs/acre for ranges in 


excellent condition to 0.05 AUMs/acre in poor sites. 


In shallow loamy range sites the climax plant community is domi- 
nated by midgrasses, and potential natural vegetation is typically 
about 80 percent grasses and grass-like species, 10 percent forbs, and 
10 percent woody plants. The approximate ground cover on these range 


sites is 15 to 25 percent, and as range condition deteriorates, blue 
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grama and threadleaf sedge become more dominant. Typical invaders 

of deteriorated shallow loamy range sites include broom snakeweed, 
cactus, and annuals (U.S. Soil Conservation Service 1977). Total 
annual production in favorable years is approximately 1,200 1lb/acre; 
in median and unfavorable years the figures are 900 and 450 lb/acre, 
respectively. These sites provide good year-round forage for cattle, 
sheep, wildlife, and horses. Suggested initial stocking rates are 0.2 
AUMs/acre on ranges in excellent condition, 0.17 AUMs/acre on good 


sites, 0.10 AUMs/acre on fair sites, and 0.05 AUMs/acre on poor sites. 


Open Ponderosa Pine Forest, Open Ponderosa Pine Forest-Breaks, and 


Ponderosa Pine Forest Types 
Each of these vegetation types is a variation, dependent on 


degree of canopy cover, of Dorn's (1977) ponderosa pine type. Typi- 
cally, they occur on lower mountain slopes, foothills, and water- 
trapping rock formations in the plains. Representative species 
include Pinus ponderosa and Arctostaphylos uva-ursi. Ponder- 

osa pine and rocky mountain juniper dominate the overstory. The 
understory typically contains mountain mahogany, fringed sagewort, 
skunkbush, rose, blazing star, wild buckwheat, wheatgrasses, little 
bluestem, threeawn, sideoats grama, blue grama, prairie junegrass, 
and squirrel tail. In areas with a more open canopy, the understory 
grassland is similar to Dorn's mixed prairie grassland type, previ- 


ously described. 


Dry Stream Bottom Type 


Because they are intermittent, most of the streams that would be 
traversed lack sufficient water to support a cottonwood riparian com— 
munity. However, isolated willows are sometimes found. The dry 
stream bottom type includes those stream crossings that show little 


similarity to the surrounding vegetation type. Stream-bank vegetation 
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generally includes willows, horsetail, bulrush, and slender wheat- 
grass, with alkali sacaton and black greasewood occurring on more 
alkaline sites. In more rocky areas, ponderosa pine occurs near the 
stream banks. Along more sandy stream banks, wild licorice, two- 
grooved milkvetch, broom snakeweed, spreading wild buckwheat, fringed 
Sagewort, Indian ricegrass, and snowball sand verbena are common 


(Ecology Consultants, Inc. 1975). 


Plains Cottonwood Type 


This is a combination of Dorn's plains cottonwood and box elder- 
elm-ash types. Representaative species include Populus deltoides, 
Shepherdia argentea, Acer negundo, Ulmus americana, and Fraxinus 
pennsylvanica. Ecology Consultants, Inc. (1975) divided the North 
Platte River cottonwood riparian zone into two subtypes: a rush/bulrush 
community (Juncus torreyi/Scirpus acutus) that typically occupies wet 
areas adjacent to the river, and a dry stream bank community dominated 
by perennial grasses and large cottonwoods. The understory is typi- 
cally dominated by species such as alkali sacaton, western wheatgrass, 
alkali cordgrass, and bulrush. Common weedy forbs include oakleaf, 


goosefoot, and bushy knotweed. 


Scoria Type 
The scoria vegetation type occupies moderate to steep slopes 


where exposed coal seams burned, resulting in reddish, rocky soil 
(Econ, Inc. 1980a). Scoria covers Nearly 21 percent of the site. 
Dominant grass species include blue grama, needle-and-thread, thread- 


leaf sedge (Carex filifolia), and bluebunch wheatgrass. Dominant 





forbs, (high cover or high frequency) are fringed sagewort, Hood's 
phlox, silverleaf scurfpea (Psoralea argophylla), and scarlet globe- 
mallow. Big sagebrush and plains pricklypear are dominant shrubs. 
Range conditions are fair, and permit areas typically produce 402 


lbs/acre annually (Econ, Inc. 1980a). Carrying capacity is 0.05 
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AUMs/acre, and consequently 67 total AUMs exist in this type on the 


proposed mine site. 


Agricultural Lands 


This type consists of plowed areas which may or may not be cu- 
rrently cultivated. Some of the agricultural lands which would be 
affected appear to be abandoned. Abandoned croplands are generally 
dominated by weedy species such as red threeawn, Russian thistle, and 
yellow salisfy. Older abandoned fields often resemble the original 
communities with needle-and-thread, blue grama, western wheatgrass, 


and big sagebrush being typical invaders. 


Urban and Built-up Lands 


This category includes any areas, including transportation corri- 


dors, which have been previously disturbed by construction activities. 


Threatened or Endangered Species 


There are no federally listed or "officially" proposed threatened 
or endangered plant taxa in the vicinity of proposed project compo- 
nents (Federal Register 45( 242) :82480-82569). However, two plant taxa 
(Rorippa calycina and Guara neomexicana ssp. coloradensis), which are 
currently under review for inclusion in the federal list, could occur 


in the vicinity of the project component sites. 


Rorippa calycina (persistent sepal yellowcress) is currently 
under review for possible listing by the U.S. Fish and Wildlife 
Service as federally endangered or threatened (Federal Register 
45(242):December 15, 1980). Dorn (1980) lists the present Wyoming 
distribution as "Carbon County, Wyoming, from Seminoe Reservoir to 
Medicine Bow." Habitat for this species is sandy river or reservoir 
shoreline near the high water mark (Dorn 1980). Bob Lichvar (Wyoming 


Nature Conservancy 1981) has 
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suggested that this species may have been transported east through 
the North Platte River system. Consequently, Rorippa calycina could 
exist at the proposed product pipeline crossing of the North Platte 
River downstream of Guernsey Reservoir, at the proposed North Platte 
intake location, at the confluence of LaPrele Creek with the North 
Platte River, and at the proposed South Well Field to the plant site 


water line crossing of the North Platte River near Douglas. 


Gaura neomexicana ssp. coloradensis (Colorado butterfly-weed) 
is currently under review by the U.S. Fish and Wildlife Service for 
potential listing as federally endangered or threatened (Federal 
Register 45(242):December 15, 1980). Dorn (1980) lists the present 
distribution as "Weld County, Colorado and Laramie County, Wyoming, 
near Cheyenne." Ecology Consultants, Inc. (1978) lists humic soils in 
wet areas and drainage bottoms at elevations of 5,000 to 6,000 feet as 


habitat for Gaura neomexicana ssp. coloradensis. Dorn (1980) adds that 





moist meadows at transitions between wet stream bottoms and dry 


uplands comprise typical habitat for this subspecies. 


The potential for occurrence of the Colorado butterfly-weed 
exists in any wet meadow habitat on the southern end of the proposed 
product pipeline corridor (Lichvar, Wyoming Nature Conservancy, per- 
sonal communication, January 8, 1981; Dorn, Wyoming Department of 


Environmental Quality, personal communication, December 15, 1980). 
At the present time, Wyoming lacks state-level endangered species 


legislation. Although Colorado has a State Endangered Species Act, no 


plant species are listed. 
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2.6 WILDLIFE 

Terrestrial wildlife species occupying habitats that would be 
disturbed or eliminated by the proposed action or alternatives are 
discussed in detail in the Biology Technical Report (WCC 1981ld). 
Table 2.6-1 lists the general occurrence of important wildlife spe- 
cies and groups by vegetation habitat type. Acreages which would be 
permanently and temporarily disturbed in each type are summarized in 
Table 3.4-1. Species of high interest and their proximity to proposed 


project components are briefly described below. 


Big Game 
Mule deer, pronghorn antelope, and white-tailed deer are the 


principal big game species that occur at proposed project components. 
Elk could occur rarely in the vicinity of the proposed mine site 
(Econ, Inc. 1980b). Mule deer and antelope are ubiquitous in the 
entire project area while the range of the white-tailed deer is 
restricted to riparian vegetation which would be affected by the 
product pipeline, the South Well Field, the pipeline from the South 
Well Field to the plant site, the North Platte intake, and the 


railroad. 


Mule deer could occur in most vegetation types affected by pro- 
posed project components (Table 2.6-1). All of the areas that would 
be disturbed and that are presently occupied by mule deer provide year- 
long habitat, and no critical habitat would be affected (Wyoming Game 
and Fish Department 1980). Riparian (plains cottonwood type) and 
other drainage-related habitat concentrates mule deer in eastern 
“Wyoming during winter, especially during periods of heavy snow. The 
proposed railroad corridor would traverse one such area, the Porcupine 
Creek basin, which is of particular importance to mule deer (Wyoming 


Game and Fish Department 1981). No other areas of known importance 
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TABLE 2.6-1 


OCCURRENCE OF IMPORTANT WILDLIFE SPECIES IN VEGETATION 
HABITAT TYPES WHICH WOULD BE DISTURBED BY PROJECT COMPONENTS 





Prairie Plains Urban and 
Grassland Ponderosa Pine’ Dry Stream Cottonwood Built-up Agricultural 
Type Forest Type Bottom Type Type Lands Lands , 
en ee 
BIG GAME 
Mule deer X xX 


White-tailed deer X 
Pronghorn antelope X xX 


PS PS P< 
mx 


UPLAND GAME BIRDS 
Sage grouse X 


WATERFOWL AND 
WATER-ASSOCIATED BIRDS X 


RAPTORS 
Golden eagles X X X X 
Ferruginous hawk xX X X xX 


THREATENED, ENDANGERED 

OR RARE SPECIES 
Black-footed ferret 
Bald eagle 


Peregrine falcon 


a i RR ey es eee ee ee re 


“Threatened, Endangered or Rare species are discussed later in this report. 
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to regional mule deer populations would be affected. Construction of 
all project components would temporarily remove 8,542 acres and per- 
manently remove 2,768 acres of year-long mule deer habitat in eastern 


Wyoming and northeastern Colorado. 


Antelope probably range over prairie grassland habitat at all 
proposed project components, and they are the most abundant big game 
species in the affected area. Only year-long habitat exists at proj- 
ect components and no critical habitat would be affected (Wyoming Game 
and Fish Department 1980). Construction of all project components 
would temporarily remove 8,352 acres and permanently remove 2,768 
acres of year-long pronghorn antelope habitat in eastern Wyoming and 


northeastern Colorado. 


The range of white-tailed deer in the project area is more 
restricted than that of mule deer and antelope. For the most part, 
white-tailed deer are restricted to riparian areas with a deciduous 
understory (Wyoming Game and Fish Department 1977). Only 29 acres of 
white-tailed deer habitat would be affected, none of which is clas- 
sified as critical habitat by the Wyoming Game and Fish Department 
(1¥80). | 


Small Mammals 

An aerial survey of the project area was conducted in the spring 
of 1981 to identify black-tailed prairie dog (Cynomys ludovicianus) 
towns. The results of this survey are presented in Table 2.6-2. 
The prairie dogs are the main diet of the black-footed ferret which 
is discussed under Threatened and Endangered Species later in this 


report. 


Upland Game Birds 
The Wyoming Game and Fish Department (1977a) lists the habitat 


of sage grouse as sagebrush plains. Sage grouse breed on strutting 
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TABLE 2.6-2 


LOCATION OF PRAIRIE DOG TOWNS WITHIN TWO MILES OF PROPOSED PROJECT COMPONENTS 





Component 


S 


(Acres) 


ize 


Location 


i 


Product Pipeline 


Traversed at MP 67 
Traversed at MP 148 


South Well Field 
Northwest corner of well field 


Northwest corner of well field 


Railroad 


0.1 mile north of the turn-around loop 


1.4 mile west of turn-around loop 
Traversed at MP 40.5 

0.5 mile east of MP 40.5 

0.5 mile west of MP 39 

0.2 mile east of MP 38 

Traversed at MP 37 


0.25 mile east of MP 30 
0.35 mile east of MP 28.8 
Traversed at MP 27 

0.75 mile west of MP 27 


Mine 
Center of Mine 


1.5 mile east of east mine boundary 


1.3 mile southeast of southeast 
mine boundary 


LOG segue, Leon, ROOW. 
5, T13N, R65W 


35, T33N, R74W 
1, T32N, R74W 


9, 16, T41N R70W 

17, T41N, R70W 

PY OID POAT PRIS ES T4IN, R70W 
22, T41N, R70W 


- 34, T41N, R70W 


26, 35, 36, T41N, R70W 
35, 36, T41N, R70W; 

1, 2, T4ON, R70W 

6, 7, T39N, R70W 

12, T39N, R71W 

fi oi35 14) 1S;. TION; R71Y 
16, 17, 20, 21, T39N, R71W 


1, T41N, R70W 
6, T41N, R69W 
4, T4IN, R69W 


21, T41N, R69W 
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grounds called leks in early spring. In Wyoming, strutting activity 
usually occurs from laté February to mid-March (Harju 1979). Sage 
grouse leks are used, usually by the same birds, year after year, and 
according to Harju (1979), open sagebrush is preferred for strutting 
activities. Two leks are known to occur in the vicinity of proposed 
project components. One is on the proposed mine site (T. 42 N., R. 70 
W, sec. 36); the second occurs approximately 0.2 miles east of rail- 
road milepost 29 in T. 60 N., R. 69 W., sec. 12. Surveys conducted in 
April 1981 (WCC 198ld) failed to identify other leks in the vicinity 
of project components; these surveys confirm data provided by the 


Wyoming Game and Fish Department (1980). 


Raptors 
Many species of raptors occur in the vicinity of proposed project 


components. These species are listed by component in Appendix B of 
the Biology Technical Report (WCC 198ld). However, only golden 
eagles, ferruginous hawks, and red-tailed hawks are known to actually 


nest in the vicinity of proposed project components. 


Raptor nests and roosts located within 1 mile of proposed project 
components are listed on Table 2.6-3. In Wyoming, golden eagles typi- 
cally produce two eggs as early as late February but the majority are 
found in March (Williams and Matteson 1973). Golden eagles usually 
select cliff locations as nesting habitat, although a few tree and 


ground nests have been reported. 


The ferruginous hawk also selects trees and cliffs as nest sites, 
although a number of ground nests have been reported (Williams and 
Matteson 1973); other sites include the tops of willows or tall cot- 
tonwoods along streams. The ferruginous hawk typically begins nesting 
in May and eggs are usually deposited in mid-May. The majority of the 


young leave the nest in July. 
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TABLE 2.6-3 


KNOWN RAPTOR NESTS AND ROOSTS THAT OCCUR 
WITHIN 1 MILE OF PROJECT COMPONENTS 





Nest or Roost Location Proximity to Component 


a 


COMBS RESERVOIR 
Golden eagle roost T.~33°N., 82 12.W., sete 12 Western limit of proposed Combs Reservoir dam 


WATER PIPELINES 
Red-tailed hawk nest Toe) Ne woe es LOW SECs 1 Banks of North Platte River at proposed South 
Well Field to plant site crossing 


RAILROAD 
Golden eagle/bald eagle fT 41 NOR, 1050. sec. 29 1.0 miles from corridor 
winter roost 
Golden eagle nest 
Golden eagle nest 
Golden eagle nest 


T Ne; miles from corridor 
T ns 
ie Ns; 
Ferruginous hawk nest 1. 39 Ne, 
T N., 
T ie 


3 

0 miles from corridor 
7 miles from corridor 
-6 miles from corridor 
0 
5 


G2\-7e 


miles from corridor 
miles from corridor 


Ferruginous hawk nest 
Golden eagle nest 


MINE 
Golden eagle nest 7 SIN. Rs 7 0-W. ,;-sec.-15 Within the mine boundary 
Golden eagle nest T. 41 N., R. 69 W., sec. 8 Within the mine boundary 


PRODUCT PIPELINE 
Golden eagle nest T. 30 N., R. 66 W., sec. 29 0.3 miles south of milepost 39.1 
Golden eagle nest T. 19 N., R. 66 W., sec. 11 0.15 miles east of milepost 103 
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The red-tailed hawk begins nesting in April and early May, which 
is earlier than most other Wyoming hawks (Williams and Matteson 1973). 
Large stick nests are usually built in the tops of small trees. 


Fledgings typically occur ten weeks after eggs are laid (mid-July). 
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2.7 AQUATIC BIOLOGY 





Discussion of aquatic organisms and habitats will focus on fishes 
and macroinvertebrates, since other components of the freshwater com- 
munity, including phytoplankton, zooplankton, periphyton, and vascular 
plants, are not expected to be significantly affected by project con- 
struction, operation, maintenance, or abandonment. No threatened, 
endangered, or other sensitive classification aquatic species would be 
affected by the proposed project. More extensive and detailed data on 
aquatic biological resources are presented in the Biological Technical 
Report (WCC 1981). 


Many streams in the project area have been classified by the 
U.S. Fish and Wildlife Service, the Wyoming Game and Fish Department 
(1y¥77), and/or the Wyoming Game and Fish Department (1978). These 
classification systems are based primarily on the biological and phys- 
ical integrity and quality of the streams. Fishery-oriented defini- 


tions for the classification systems are presented in Table 2.7-l. 


All perennial, intermittent, or emphemeral Wyoming streams 
affected by the proposed project are contained within either the 
Cheyenne or North Platte River basin; Table 2.7-2 lists characteris- 
tics of potentially affected classified streams. Five intermittent 
or ephemeral streams that would be crossed by the product pipeline in 
Colorado lie within the North Platte River basin and are unclassified 
by the U.S. Fish and Wildlife Service (1979). It is presumed that 
they, like most unclassified Wyoming streams, are low production 
waters. These Colorado streams will not be discussed further in this 


document. 





Taxonomic lists of fishes collected from the Cheyenne River and 


North Platte River basins are presented in Tables 2.7-3 and 2.7-4, 
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TABLE! 2-7-1 


STREAM EVALUATION DEFINITIONS USED BY THE U.S. FISH AND WILDLIFE 
SERVICE AND WYOMING GAME AND FISH COMMISSION (1978), 
AND WYOMING GAME AND FISH DEPARTMENT (1977b) 


i ed 

















U.S. Fish and Wildlife Service and Wyoming Game and Fish Commission (1978) 


Value Class I - Highest-value fishery resource 
Value Class II - High-priority fishery resource 
Value Class III - Substantial fishery resource 


Value Class IV 


Limited fishery resource 
Wyoming Game and Fish Department (1977b): 
Class 1 -— Premium trout waters - fisheries of national importance 
Class 2 - Very good trout waters - fisheries of statewide importance 
- Class 3 - Important trout waters - fisheries of regional importance 
Class 4 - Low production waters - fisheries frequently of local 
importance but generally incapable of sustaining substantial 


fishing pressure 


Class 5 - Very low production waters - often incapable of sustaining a 
fishery 
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CHARACTERISTICS OF SELECTED CLASSIFIED STREAMS POTENTIALLY 
AFFECTED BY COMPONENTS OF THE PROPOSED PROJECT 


aaa ee I IIIA A CLE ALEVE LLL ALEC PPE LEE LEE DELLA EIDE DOOR EEL LILLIE DDI LEELA APPLE LAO AVI TI IOI IC I I I IIE RENEE 





Flow Stream 
Stream (I=intermittent, Classi- Project Component(s) Potentially 

Identification P=perennial) fication River Basin Affecting the Stream 

LaPrele Creek I III North Platte River South well field, water pipelines, 
transmission lines, operation of 
LaPrele Reservoir 

Little Box Elder I III North Platte River South well field, water pipelines, 

Creek transmission lines 

Box Elder Creek P 5 North Platte River South well field, water pipelines, 

Soldier Creek I 5 North Platte River Combs Reservoir 

North Platte River P III North Platte River River intake, water pipelines, 
product pipeline, Combs Reservoir 

West Side Ditch P 5 North Platte River Water pipeline 

Morton Ditch P 5 North Platte River Water pipeline. 

Antelope Creek I 5 Cheyenne River Railroad 

Porcupine Creek I 5 Cheyenne River Railroad 

Broom Creek P IV North Platte River Product pipeline 

Laramie River P IV North Platte River | Product pipeline 

Bear Creek P IV North Platte River Product pipeline 

Little Bear Creek P IV North Platte River Product pipeline 

Horse Creek P IV North Platte River Product pipeline 

Patten Creek I IV North Platte River Product pipeline 

Deer Creek I IV North Platte River Product pipeline 





“Roman numerals indicate classification by the U.S. Fish and Wildlife Service and the Wyoming Game and 
Fish Commission (1978). Arabic numerals indicate classification by the Wyoming Game and Fish Department 
(1977b). See Table 2.7-1 for stream classification definitions. 








30% {2 )iwonoqacD = | =isesid “ auasstereaaier) 
e533: sda gaii99i%a rs, siesG zevit® “aoizeoz} Us 







a 





Zevi® etialt dés0k tri 








= 






cisciq ‘ ish tise #208 r revit sfiaf% a3108 mee = 2, wee oy webiz 

ee “ eadl aciestaeass3 m= =a 7 : = eee 

tagiq xosew. webfel Biase Fir02 sevid ef2if¢ dzxe 2 ae 3 

vou aden’ qevid atssf% dtso% — . 
djzem rir = 









sevis 











9evES a2¢2f2 dit 
_—awkd o3ai% d270% — é 

asvid-enesyee = =O 
ysvle atenyats ee 


[8ei9 ets = S235 - ‘ST 


a] 
wg! 





ie 


r 





rsyvis seats 

. ae ee 
dooxD re2% ef23ht 
Seat aerol 
dsexD usijat == 
iec2) 2st = 


wevid scs2P d¢z0% 
i@ a3 3 


© derek ¥I 


Ay ; 
2 ars F3! ie 


‘ 





at 
ee oe a ee ee a | 


toets stiait SS vet vi 





i) 
ha 
“ 

v 
wy; 
bag 
vod 


tevik 231215 83 






a EE 


ee 





oe 








ee ee 





ee i ow 









bea ocad gtiesye of bas soivxs? stlisilbv boa <¢f¥ .2.0 oft ga coitus! tiees{s staaibal ale meee vamoe” 


guemdaecet dai% Sac cued satoesd edt yt soisasitinesie esetibai eistews side: za (Biel) acise saeh2- daly = 
: ¢ 733 biesiSisesis maoxse toi [-1.3 eidat asd . i 1Si7 















WCEIS2.7T (1) 3 


TABLE 


ty I) 


FISHES OF THE CHEYENNE RIVER BASIN, WYOMING 


a 


Common Name 


Scientific Name 


se 


Minnows and Carps 
Golden shiner 
Flathead chub 
Longnose dace 
Sand shiner 
Plains minnow 
Fathead minnow 


Suckers 
River carpsucker 
White sucker 
Mountain sucker 


Catfishes 
Black bullhead 
Channel catfish 


Killifishes 
Plains topminnow 
Plains killifish 


Sunfishes 
Green sunfish 
Bluegill 


Perches 


Plains orangethroat darter 


Family Cyprinidae 
Notemigonus crysoleucas 
Hybopsis gracilis 
Rhinichthus cataractae 
Notropis stramineus 


Hybognathus placitus 
Pimephales notatus 


Family Catostomidae 
Carpiodes carpio 
Catostomus commersoni 
Catostomus platyrhynchus 


Family Ictaluridae 
Ictalurus melas 
Ictalurus punctatus 


Family Cyprinodontidae 
Fundulus sciadicus 
Fundulus kansae 


Family Centrarchidae 


Lepomis cyanellus 
Lepomis macrochirus 


Family Percidae 
Etheostoma spectabile 
ulchellum 





Source: Baxter and Simon 1970. 
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TABLE 2.7-4 


FISHES OF THE NORTH PLATTE RIVER BASIN 
a SE 


Common Name 


Scientific Name 





Sturgeons 


Shovelnose sturgeon 


Herrings 
Gizzard shad 


Trouts 
Rainbow trout 
Brown trout 
Brook trout 


Pikes 
Northern pike 


Minnows 
Carp 
Creek chub 
Hornyhead chub 
Flathead chub 
Longnose dace 
Suckermouth minnow 
Common shiner 
River shiner 
Red shiner 
Bigmouth shiner 
Sand shiner 


Brassy minnow 
Plains minnow 
Fathead minnow 
Stoneroller 


Suckers 
Quillback 
River carpsucker 
Northern redhorse 
White sucker 
Longnose sucker 


Catfishes 
Black bullhead 
Channel catfish 
Stonecat 


Family Acipenseridae 
Scaphirhynchus platorynchus 


Family Clupeidae 
Dorosoma cepedianum 


Family Salmonidae 
Salmo gairdneri 
Salmo trutta 
Salvelinus fontinalis 


Family Esocidae 
Esox lucius 


Family Cyprinidae 


Cyprinus carpio 
Semotilus atromaculatus 
Nocomis biguttatus 
Hybopsis gracilis 
Rhinichthys cataractae 
Phenacobius mirabilis 
Notropis cornutus 
Notropis blennius 
Notropis lutrensis 
Notropis dorsalis 
Notropis stramineus 
missuriensis 
Hybognathus hankinsoni 
Hybognathus placitus 
Pimephales promelas 
Campostoma anomalum 


Family Catostomidae 
Carpiodes cyprinus 
Carpiodes carpio 
Moxostoma macrolepidotum 


Catostomus commersoni 
Catostomus catostomus 


Family Ictaluridae 
Ictalurus melas 
Ictalurus punctatus 
Noturus flavus 
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TABLE 2.7-4 Concluded 


FISHES OF THE NORTH PLATTE RIVER BASIN . 
a aa 


Common Name Scientific Name 


eo 


Killifishes Family Cyprinodontidae 
Plains killifish Fundulus kansae 

Sunfishes Family Centrarchidae 
Green sunfish Lepomis cyanellus 
Pumpkinseed Lepomis gibbosus 

Perches Family Percidae 
Walleye Stizostedion vitreum 

vitreum 

Yellow perch Perca flavescens 
Iowa darter Etheostoma exile 


enn nn nnn SSS 


Sources: Baxter and Simon 1970; Wyoming Game and Fish Department 
1979. 
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respectively. Of the species that occur in these drainages, green 
sunfish, perch, catfishes, and trouts are considered high-value game 
or food fishes. The greed sunfish, however, often exhibits stunted 
growth in eastern Wyoming drainages (Wesche and Johnson 1980). These 
taxonomic lists are expected to include the fish communities in all 


the potentially affected rivers and streams. 


Freshwater invertebrates have been surveyed at and near the pro- 
posed mine site, and at the intake on the North Platte River (Wesche 
and Johnson 1980; Ecology Consultants, Inc. 1975). The data indicate 
that potentially affected streams probably maintain macroinvertebrate 
communities dominated by amphipods, worms, snails, clams, mayflies, 
dragonflies and damselflies, caddisflies, beetles, flies, and stone- 


flies. 


Table 2.7-5 indicates, by project component, the total numbers of 
streams potentially affected by construction, operation, maintenance, 
and/or abandonment of the project; those of interest due to their flow 


characteristics or fisheries classifications are discussed below. 


The North Platte River in the project area is regulated by sev- 
eral upstream and downstream impoundments. Water quality data from 
Ecology Consultants, Inc. (1975) indicated no biologically stressful 
conditions at that time. Periphyton, phytoplankton, and invertebrate 
populations were dense and diverse (Ecology Consultants, Inc. 1975). 
Game fishes recorded from the North Platte River include rainbow and 
brown trout, walleye, yellow perch, channel catfish, and black bull- 
head (Ecology Consultants, Inc. 1975; Wyoming Game and Fish Department 
1979). 


The Laramie River is a Class IV river and cannot sustain heavy 


fishing pressure due to a lack of cover, a short growing season, and 


one! 
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TABLE 2.7-5 


TOTAL NUMBERS OF STREAMS POTENTIALLY AFFECTED BY PROJECT COMPONENTS 





Number of Streams 


Potentially Affected 


Project Component Intermittent Perennial 
EE RE aa A cee ar Net a HO a a a 
Mine ri 

Railroad 39 

Plant 3 

North Well Field | 5 

South Well Field 4 1 
Transmission Lines 26 

Access Roads te 

Operation of LaPrele Reservoir 1 1 
Combs Reservoir ui 1 
Water Pipelines | 23 8 
North Platte River Intake 1 
Product Pipeline 108 ii 


(103 in Wyoming, 
5 in Colorado) 


_—— eee 


Fan aI 




















pe even men | yest aaa 
7 ace te ve eh, inoue orig ere Bye af. 
“naas732 20 zodaut | Per er Pald 
| (aad ee Basen ) 


isiauexeT “say Sanspioseant ve ted , 4 . ** +s pt a ae et o7 





ee h a : om hb ‘Sgr ee hs yan : we ere 

7 ae ) Cre yl ee ¥ vy; ! lg 

wt yey Ae ai (a7, 
‘ 


ieee btene 10M 
pnw biabe ia doe 1 


, | eds int tie saat sam 

tt aot “ subtogis souboxt 
; . ni eon) te ee ee i | pe wee 6s : a ae ie ele ny 

. 3 Me Lat wy ge Sogead pala me 


The | . SAN Spratt te i (A Ge ae haa re idhb ache 

ues | ob) 0 a ives ehelly ae | ww wt way 

hive dA RS C4 alae er ae ON UR Bee 1) a 
gs Ae ee dma f : r dip riage. ae Ga Aaland bs teint r 


ie, i ag : 
cea ae tia iM Ard ott w) nes i, sina consis Lg 


if rs 
ci | iy. « ? a if Oe LD bee i ie 3 oO il * ui ee eet 
z i ; hs 


ah 
yy - cs 
ay ; ie . i, | * Mm. be i ae Ie: ay 7 1) 
‘ , y . ; 7 7 Dr - s a 






i 
t 


2.8 


WCEIS2.7B (I) 3 


shallow waters. The only game fish of significance in this river is 


the brown trout (Wyoming Game and Fish Department 1979). 


LaPrele and Little Box Elder creeks have been classified as Class 
III streams by the U.S. Fish and Wildlife Service and the Wyoming Game 
and Fish Department (1978), and are considered to be important trout 
waters in eastern Wyoming. Both creeks have been surveyed by the 
Wyoming Game and Fish Department (1979); rainbow and brown trout are 
found in LaPrele Creek, and rainbow and brook trout are found in Lit- 


tle Box Elder Creek. 


Patten Creek fisheries are limited: brook trout is the only fish 
reported by the Wyoming Game and Fish Department (1979). This stream 
sustains an average regional fishing pressure of three fisherman days 
per year per mile. Bear Creek sustains a brook trout fishery aver- 
aging four fisherman days per year per mile (Wyoming Game and Fish 
Department 1979). Little Bear Creek, a tributary of Bear Creek, sus- 


tains a fishing pressure of two fisherman days per year per mile. 


Horse Creek maintains a fishing pressure of seven fisherman days 
per year per mile. The majority of trout harvested are raised to 
catchable size in a hatchery because local fishing pressure exceeds 
the supply available from natural reproduction and stocking of fry 


(Wyoming Game and Fish Department 1979). 
RARE AND ENDANGERED SPECIES 
In response to the BLM request, the U.S. Fish and Wildlife 


Service has identified the following federally protected (endangered) 


species in the project area: the black-footed ferret, peregrine 


falcon, bald eagle, and whooping crane. 
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The black-footed ferret is endangered throughout its entire range 
(Federal Register 32(4001): March 11, 1967). The original range of 
the black-footed ferret is believed to have included all of east and 
central Wyoming (Hall and Kelson 1959), but recent evidence has 
revealed confirmed skelatal remains in southwest Wyoming (Martin and 
Schroeder 1978). The entire project area lies within the suspected 


original range of the black-footed ferret. 


The ferret is characteristic of the short and midgrass grasslands 
and their principal habitat is prairie dog colonies (Black-footed Fer- 
ret Recovery Team 1978). Hillman (1968) indicated that ferrets feed 


entirely on prairie dogs even when other prey species were available. 


The bald eagle (Haliaeetus leucocephalus) is classified as 
endangered in all the coterminous states except Washington, Oregon, 
Maine, Wisconsin, and Minnesota, and is listed as threatened in those 
five states, as published in the Federal Register (32 FR 4001, March 
11, 1967; and 43 FR 6233, February 14, 1978). The bald eagle formerly 
bred throughout much of the United States; now it breeds primarily in 
the northern states and in Florida. During the winter, the bald eagle 
occurs along many bodies of water, especially larger rivers and lakes, 


throughout eastern Wyoming. 


The bald eagle is primarily a fish-eater, but it also consumes 
carrion and will catch crippled waterfowl. Nests are usually built in 
tall trees and are renovated yearly. Eagles defend their nesting ter- 
ritories but do not defend any territory during migration or winter. 
Large numbers of bald eagles have been reported to gather at communal 


roosts, usually near a food source or shelter (Snow 1973). 


No bald eagle nesting occurs in the vicinity of proposed proj- 


ect components (Wyoming Game and Fish Department 1980a) although 
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overwintering eagles could be encountered at all project components 
especially in the vicinity of rivers and perennial streams bite.8 
Antelope Creek, North Platte River, and Laramie River). One bald 
eagle winter roost (T. 41 N., R. 70 W., sec. 25) is located 1.0 mile 


east of the railroad corridor on the Converse-Campbell county line. 


The American peregrine falcon (Falco peregrinus anatum) occurs 





in Canada, the United States, and Mexico. This species is classified 
as endangered throughout its entire range, as published in the Federal 
Register (35 FR 16047, October 13, 1970; 35 FR 8495, June 2, 1950; and 
35 FR 18320, December 2, 1970). 


The peregrine falcon formerly bred and wintered throughout most 
of North America, with the primary exception being the southeastern 
portion of the United States. This falcon still breeds throughout 


much of the western United States but is fairly rare in the East. 


Most peregrine falcon nests are located on cliffs, particularly 
ones that are extremely high, frequently overlooking water and offer- 
ing an extensive view. Not all such cliffs are presently occupied, 
nor have they historically been occupied. An adequate food supply in 
the vicinity of the nest location is also a Necessity. Nesting sites 


are normally reused yearly (Snow 1972). 


Williams and Matteson (1973) stated that the peregrine falcon is 
not common as a summer resident in Wyoming but is more frequently 
encountered as a migrant. Suitable peregrine falcon nesting habitat 
is lacking in the project area. Consequently, the project will have 


no effect on this species. 


The whooping crane (Grus americana) is listed as endangered 


by the U.S. Fish and Wildlife Service (32 FR 4001, March 11, 1967; 


2135 
































| wer | ie tee | [eae Aaa 
“ermesiogaio® so9torg Iie $e bosesauosas od bit o2 \eolgas: gaia 
(<9s8) ameotsze laianer¢ bos axewie to qaintody add ad 
Bied enO . (ravi 5 simexad bins Tevde etael dsx08 vies: A 
efin 0.1 betesol) eh C28". see (WO 2 wT, io 1é. DD: e007 permet 8 2 
soni! tanuoo I iedgms)-sarevecd: ots 20° sebirx09 baoxline ona 30 208 co 
r ~ ee 


¢reooo (gyieos ausixaezs¢ egist) mosis? oubrgetsq ksotswet edt 


beitisaals ek seiseqa eidT .cobteM bas 1295n38 betiad ods aba? a 
Istvebel edd ni bade Lidug ae ,9gtet vrldao edt suodguordd bexegnabere a 
bow ;02@F .8 omet Peas BY ce ,OTeL , C1 sedo200 Taba! AW te) rodeiget 

i vdover ,$ 1oduesed 0s 81 8%" ef 4 


n i 
_ = Ve 


taom Ivodguvotds basbtaiw ban bord ¢izeerro? soslst sattgeteq eAT | 
} afl te On 
Tre tenedseoe 84S geied solisqeoxs vaaminag edd diiw ,eotremAk dato to ; 


Jrodgnu 


add ebpeyd [ff se woolsd einT e93632@ beitad ens 26 norsxoq 


-dae8 off mi ste ylrte” 22 Jod seta30) bestia azeseew oda to domme 


vireluolgyee (e2RiLoe a isool ots @taom coois? oaizgsieq Ja0m 


~zetlo brh segaw gnidoolvevo yl ioouperd ,dgid ylemexrdxe ets Jad3 eeao - 
beigusse glaneeemg ore eSiilo dows [Is Jou iweiv svienssze me gut 


r 


nk viqque boo? siappebs ah .bsiarsoo aeed yilesiyosekd yed3 pends 


eotin guises .¥Siegusoor » onl ei gotsaool teem od? 30 yotakoiv end 
~ COTOL woe) vissey besuex yilaazon sts 
| Me 
‘ei woolet oabegetse ef3 tesla bejave (ESL) noses tah bas email 120 i Se 
‘ a 


im bk tud gaimoy af tuebleot sesmve 2 Os romeo? son 
jajided gatteor aoolad omingsveg aldasgivg .sanrgio os ae beretavoras — 
eval ILiw toefoxg odd, ylaneupoamed jaers Jostorq of3 wi gaidost al 
a  takoege esta ae BE 
| i re. 
oreguabae ex beset! ef  Aaaansein mes aces > bist edt 
[Teel Lb dovem 1008 a4 $f) ooivav® otsibliW baw doit 2B. a dt yd 


. . dame 
; " - 
: r ae ee: ; 7 


Pie 

















WCEIS2.7B (I) 6 


35 FR 8495, June 2, 1970). In May 1978 (43 FR 20938, May 15, 1978), 
the Fish and Wildlife Service designated the area of the Platte River 
from Lexington to Denman, Nebraska (about 53 river miles in the "Big 
Bend" area), as critical habitat for the whooping crane. The critical 


habitat is approximately 320 river miles east of the proposed intake. 


The whooping cranes use the Big Bend area in the spring months 
(late February to early May) as a staging area, and in the fall months 
as a stopover point, during their normal migratory flights (Aronson 
and Ellis 1979). Wet meadows adjacent to the river are important 
feeding areas for the cranes (Frith 1974). An evaluation of the 
potential effect of the proposed project on whooping crane habitat is 
currently being conducted by the BLM and the U.S. Fish and Wildlife 


Service. 
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2.9 RECREATION RESOURCES 


For purposes of this assessment, the majority of recreation 
resources considered are formally designated areas managed to both 
preserve and further their use for play, amusement, and relaxation. 
Other recreation areas included are the unmanaged and dispersed rec- 
reation areas (such as sites used for fishing, hunting, hiking, and 
offroad vehicle [ORV] use) within the geographic region of influence. 
Recreation resources are categorized under two major subheadings: 
urban-oriented resources (those parks and facilities within the incor- 
porated boundaries of cities and towns), and nonurban resources (all 
of the parks, public lands, dispersed use areas, waterways, and visi- 
tor attractions outside the defined urban area). Urban recreation 


resources are discussed within the socioeconomics section. 


Nonurban Recreation Resources 

Nonurban recreation resources include the managed areas and dis- 
persed use areas that could be directly or indirectly affected by the 
construction, operation, maintenance, or abandonment phases of the 
project components and alternatives. By definition, this includes 
recreation lands actually traversed by the project, and those areas 
where project activities (such as construction noise, dust, and odor) 
might be noticeable enough to affect the quality of the recreation 
experience at nearby recreation sites. Also included in the recre- 
ation inventory are recreation use areas and attractions within a 
60-mile (10-county region) radius of the cities and towns where the 
project labor force is likely to reside, and where increased visitor 
use could affect the recreation resource. Figure 2.9-1 shows major 
recreation areas in the region, and Table 2.9-1 identifies the major 
resource areas, their respective managing agencies, and their size and 
location by county. Table 2.9-2 lists the primary, managed recreation 


areas within the driving distances from the individual communities of 
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TABLE 2.9-1 


MAJOR RECREATION RESOURCES WITHIN THE REGION OF INFLUENCE 


Size Location 


Name of Resource Managing Agency (acres) (county) 
Federal 
Thunder Basin Forest Service 572,951 Campbell, Weston, 
National Grasslands Converse 
Medicine Bow--Laramie Peak Forest Service 1,401,938 Converse 
Black Hills Forest Service 201,126 Crook 
Big Horn National Forest Forest Service 1,115,125 Johnson 
Devils Tower National Park Service 1,347 Crook 
Big Horn National National Park Service 739 Johnson 
Recreation Area 
Fort Laramie National Park Service 563 Goshen 
Middle Fork Bureau of Land Management 46 ,000 Johnson, Natrona 
Muddy Mountain Bureau of Land Management 12,000 Natrona 
Goldeneye Bureau of Land Management 733 Natrona 
Platte River Bureau of Land Management 1,280, Converse 
Alcova Reservoir Water and Power Resources and 20 Natrona 
Natrona County Parks Board 
Gray Reef Reservoir Water and Power Resources and a hs Natrona 
Natrona County Parks Board ; 
Kortes Reservoir Water and Power Resources 405° Carbon 
and Wyoming Game and Fish 
Pathfinder Reservoir Water and Power Resources and 57 Natrona, Carbon 
Natrona County Parks Board 
State 
Glendo State Park Wyoming Recreation Commission 8,900 Platte 
Guernsey Reservoir Wyoming Recreation Commission 5,700 Platte 
Keyhole State Park Wyoming Recreation Commission 6,700 Crook 
Seminoe Reservoir Wyoming Recreation Commission 1,700 
Fort Fetterman Wyoming Recreation Commission 60.5 Converse 
State Historic Site 
Independence Rock Wyoming Recreation Commission 960 Natrona 
County 
Ayres Natural Bridge Park Converse County Converse 
Boxelder Converse County Converse 
Fort Casper Park Natrona County Natrona 
Casper Mountain Park Natrona County 400 Natrona 
Beartrap Meadow Park Natrona County 160 Natrona 
Ponderosa Park Natrona County 2,000 Natrona 


*Shoreline miles 
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TABLE 2.9-2 


MANAGED RECREATIONS AREAS WITHIN DRIVING DISTANCE 


OF COMMUNITIES OF RESIDENCE 


SS ES SSR RA SD I SI RL 


Douglas 


Medicine Bow 


Big Horn 
National 
Forest 


Fort Laramie 


Muddy Mountain 


Glendo State 
Park 

Guernsey 
Reservoir and 
State Park 


Seminoe 
Reservoir 
Fort Fetterman 


Ayres Natural 
Bridge 
Boxelder Park 
Fort Casper 
Casper Mountain 
Beartrap Meadow 
Ponderosa Park 


Glenrock 


Medicine Bow 


Big Horn 
National 
Forest 


Muddy Mountain 


Glendo State 
Park 


Fort Fetterman 


Ayres Natural 
Bridge 

Boxelder Park 

Fort Casper 


Wright Gillette 


Medicine Bow 


Black Hills Black Hills 


Big Horn Big Horn 
National National 
Forest Forest 


Devils Tower 
Middle Fork 


Keyhole 
State Park 


Newcastle 


Black Hills 

Big Horn 
National 
Forest 

Devils Tower 


Keyhole 
State Park 


Casper 





Medicine Bow 
Black Hills 


Goldeneye 
Alcova 
Gray Reef 
Kortes 
Pathfinder 


Seminoe 
Reservoir 
Fort Fetterman 
Independence 

Park 
Ayres Natural 
Bridge 


Fort Casper 

Casper Mountain 
Beartrap Meadow 
Ponderosa Park 


a 


“Driving distance is less than 60 miles for all but the larger recreation use areas, where longer 
distances may be warranted. 
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influence. Tables D-1 through D-6 in Appendix D identify types of 
facilities found within the federal, state, and county. recreation 


areas. 


Recreation resources include federal, state, and county parks, 
trails, and waterways where the following types of recreational activ- 
ities take place: sightseeing, hunting, fishing, winter sports, float- 
boating, swimming, camping, picnicking, off-road vehicle operation, 
hiking, and so on. Because this general region is primarily semiarid, 
the unique qualities of water are stressed to include all recreational 


rivers, streams, and reservoirs in the area of influence. 


Lands in the immediate vicinity (within 5 miles) of the coal 
mine, qasification plant, and product pipeline receive limited rec- 
reational use, due to the lack of developed recreation resources and 
well-established access roads. Intermittent (seasonal) dispersed 
recreation activities such as hunting, fishing along the Platte River, 
ORV use, and sightseeing all occur within this area. In the larger 
(10-county) region, approximately 70 percent of the land surface is 
privately owned (compared to 42 percent statewide) (Water Resources 
Research Institute 1973). Consequently, local residents have less 
public land available for outdoor recreation than do residents in oth- 
er parts of Wyoming, and access to this land is limited. The National 
Forests (Big Horn, Black Hills, and Medicine Bow), and Devils Tower 
National Monument, located on the periphery of the region, are among 
the major recreation attractions in the area. Reservoirs, the Platte 
River, and county parks are other major resources in the region. See 
Tables D-7 through D-15 in Appendix D for participation trends in 


major recreation resource areas. 
The following is a discussion of recreation within the project 


region, organized by activity type, which directly relates to the 


major resource areas identified above. 
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Hunting 

Big-game hunting (primarily for antelope, white-tailed and mule 
deer, and elk) is a major recreation activity in the 10-county region. 
A summary of the total antelope harvest and estimates of the total 
number of deer and elk hunters for each of the 10 counties are shown 
in Tables D-17, D-18, and D-19 in Appendix D. Waterfowl hunting takes 
place on farm ponds and larger streams (such as the North Platte 


River) in the late fall and winter. 


Fishing 

In Wyoming, fishing is one of the most popular outdoor recreation 
activities, second only to picnicking. The participation estimate for 
fishing in 1979 was 50.3 percent of the state population (Wyoming Rec- 
reation Commission 1980). Due to the shortage of streams within the 
region and the lack of access to them, sport fishing generally takes 
place on the North Platte River and associated reservoirs. Of all the 
streams in Wyoming, the North Platte River has the highest resident 
use rate for fishing. For standing waters, the Pathfinder Reservoir 
has the highest resident use rate (Carlson and Phillips 1979). Rain- 
bow, cutthroat, and brown trout are all taken, and brook trout are 


abundant in many tributary streams. 


Winter Sports (Snowmobiling, Skiing) 


Commercial downhill ski resorts in the region are Meadowlark 
(west of Buffalo), Hogadon (south of Casper), and Terry Peak (north- 
east of Newcastle). Cross-country skiing and snowmobiling opportu- 
nities are available in or adjacent to the Bighorn, Black Hills, and 
Medicine Bow National Forests, Keyhole State Park, and Beartrap Meadow 
County Park in the Muddy Mountain area. The Newcastle area has proven 
attractive to snowmobilers and cross-country skiers, and is becoming 


more popular with local residents and outsiders alike. 
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Boating/Swimmin 

Opportunities for boating and swimming in the region are limited, 
as in most semiarid regions. Water-based recreation is generally con- 
fined to the one major river (North Platte) and the region's lowland 
reservoirs. Glendo, Guernsey, Keyhole, Alcova, Pathfinder, Gray 
Reefs, and Seminoe are among the most frequently used water recreation 
resources in the area. These reservoirs were constructed by the U.S. 
Bureau of Reclamation. Glendo, Guernsey, Keyhole, and Seminoe are 
currently operated by the Wyoming Recreation Commission as state 
parks. The recreation areas at Alcova (3,237 acres), Pathfinder 
(800 acres), and Gray Reefs (143 acres) are county parks managed by 
the Natrona County Parks Board. Kortes recreation areas are managed 


by Wyoming Game and Fish (U.S. Bureau of Reclamation 1981). 


The Platte River is extensively used for rafting, canoeing, and 
fishing in and around Casper, Glenrock, and Douglas. Local residents 
are the primary users of the river for recreation. Keyhole, Glendo, 
and Guernsey reservoirs offer good boating, water skiing, and swimming 
Opportunities in spring and early summer. Drawdowns reduce the water 
levels and the recreation opportunities in late summer. Both the lo- 
cal public and traveling visitors use Alcova, Pathfinder, and Seminoe. 
Alcova has the highest resident use rate (for a reservoir) for power 


boating, canoeing, sailing, float-boating, water skiing, and swimming. 


Camping/Picnicking/Hiking 

Participation estimates for specific outdoor recreation activi- 
ties by Wyoming residents for 1979 indicate that picnicking had the 
largest percentage of population participation at 74.4 percent. The 
second highest participation rate was for overnight camping with 55.3 
percent. Most camping and picnicking takes place in the cooler for- 
ested or mountainous areas and near major water bodies in the region. 


Popular areas include the Bighorn, Black Hills, and Medicine Bow 
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national forests, Devils Tower National Monument, the Keyhole, Glendo, 
and Guernsey state parks, the Alcova, Gray Reef, Kortes, and Path- 
finder reservoirs. Smaller private and county owned picnic sites and 
campgrounds are also used by local residents and traveling visitors, 
especially in the Casper, Glenrock, and Douglas areas. For example, 
Campbell Creek Campground is located near LaPrele and has nine units. 
Curtis Gulch Campground is located in LaBonte Canyon in Medicine Bow 
National Forest, and contains six units. Muddy Mountain has two camp- 
grounds, Lodgepole and Rim Overlook, both 15 miles from Casper. Cas- 
per Mountain provides skiing, hiking, hunting, fishing, and camping 
opportunities in varying degrees (due to private lands within the 
area). Most of the dispersed and developed recreational opportunities 
existing on Casper Mountain are inadequate for the present population 


adjacent to the area. 


Hiking is also a popular outdoor recreational activity at almost 


all of the federal, state, and county parks. 


Sight seeing/Historical/Interpretive 


Wildlife (including big game, small mammals, raptors, songbirds, 
waterfowl, and game birds), geological formations (such as Devils 
Tower, Pumpkin Buttes, and the Rozet Escarpment), historic sites (Fort 
Fetterman, Fort Laramie), and trails (Oregon, Bozemen, Mormon, Stage 
Roads, and Pony Express routes) provide excellent sightseeing on or 
near major highways in the region. Federal, state, and local agencies 
and groups have developed visitor interpretive sites describing these 
various natural and cultural resources, several of which have been 
placed on the National Register of Historic Places. Recreation 
activities such as rock hounding and exploring for historic ruins 
are important sports in Wyoming. These activities frequently involve 


the use of ORVs to access out-of-the-way sites. 
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ORV Use 

Four-wheel drive vehicles are used as both recreational and fam- 
ily vehicles. ORV use may occur in conjunction with hunting, fishing, 
or sight-seeing, or simply on overland trails and dirt tracks. Much 
of the recreational use of four-wheel drive vehicles occurs in the 
Black Hills and Bighorn national forests. A major problem confront ing 
ORV users is seeking access to public land where they on operate 
their vehicles. This frequently requires crossing private property 
which creates conflicts with individual landowners. Public lands that 
are accessible are currently suffering ORV damage in the form of soil 


compaction, erosion, and vegetation destruction. 
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2.10 VISUAL RESOURCES 


Visual resources are the physical characteristics of a landscape 
that determine its scenic quality and relevant value to the viewing 
public. These characteristics are frequently described according to 
the line, form, color, and texture of the natural features in the 
environment (landform, vegetation, water, and soils) that make up a 
specific landscape scene. Since the term "scenic" implies exposure to 
human sensory experience, the visual resources of most importance to 
this assessment are those within the "seen-area" of both existing and 
potential human use areas (roadways, rivers, trails, recreation Sites, 
and human developments). The focus of attention is on unique and high 
quality visual resources, such as mountainous terrain, steep slopes, 
natural waterways, open valleys, interesting patterns of vegetation, 
rock formations, and landscapes that create a particular visual image 


or mental picture (e.g., the badlands, grasslands). 


The primary reference and method for identifying visual resources 
for this assessment was the BLM Visual Resource Management (VRM) sys- 
tem. The VRM system has been adopted by BLM to provide a standardized 
procedure for identifying, evaluating, and classifying visual resourc- 


es for land management purposes. 
The VRM system, described fully in BLM Manual Section 8400 
(BLM 1978) uses three primary factors in determining compatibility of 


proposed developments with the existing natural landscape: 


e the inherent quality of the landscape features (visual re- 


sources) being viewed 


e the sensitivity of the visual resources according to public 


exposure and public concern for the scene 
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e the viewing distance of the resources from areas of human 


use and access. 


Once inventoried for the above factors, each BLM planning area 
is divided into subunits which can be uniformly characterized and 
assigned a visual management classification. There are five possible 
VRM classification designations (described in Table 2.10-1) ranging 
from highly valued, pristine landscapes to areas where human modifi- 
cations have already disturbed the natural setting to a point of 


needing rehabilitation. 


Because a portion of the project (the mine and railroad) is on 
U.S. Forest Service property, a similar Visual Management System 
described in Agriculture Handbook 462 (U.S. Forest Service 1974) and 
developed for Forest Service use was the second primary reference for 
this study. The Forest Service inventories their public lands and 
classifies them according to character types, variety class, and 
sensitivity level, and develops Visual Quality Objectives (VQO) for 
each area. Table 2.10-2 defines the five management levels (VQO) that 


the Forest Service uses. 


Table 2.10-3 summarizes the visual resource management classes 
developed by both the BLM and Forest Service for landscapes traversed 
by each of the proposed project components. The following discussion 
briefly describes the dominant visual features and overall visual 


Character for each of these areas. 


Mine 

The proposed Rochelle Mine site, in the Thunder Basin National 
Grasslands under the management of the U.S. Forest Service, has been 
inventoried and given a VQO rating of 66 percent Maximum Modification, 


23 percent Modification, and 11 percent Partial Retention. The land- 
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TABLE 2.10-1 


VISUAL RESOURCE MANAGEMENT CLASSES FOR BUREAU OF LAND MANAGEMENT LANDS 


Class 


Class 


Class 


Class 


II 


jg 


IV 


Source: 





This class primarily provides for natural ecological 
changes only. It is applied to primitive areas, some 
natural areas, and similar situations where management 
activities are to be restricted. 


Changes in any of the basic elements (form, line, 
color, or texture) caused by a management activity 
should not be evident in the characteristic landscape. 


Changes in the basic elements caused by a management 
activity may be evident in the characteristic 
landscape. However, the changes should remain 
subordinate to the visual strength of the existing 
character. 


Changes may subordinate the original composition and 
character but must reflect what could be a natural 
occurrence within the characteristic landscape. 


This class applies to areas where the naturalistic 
character has been disturbed to a point where 
rehabilitation is needed to bring it back into 
character with the surrounding countryside. This 
class would apply to areas identified in the scenery 
evaluation in which the quality class has been reduced 
because of unacceptable intrusions. It should be 
considered an interim short-term classification until 
one of the other objectives can be reached through 
rehabilitation or enhancement. The desired visual 
quality objective should be identified. 





Bureau of Land Management 1978. 
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TABLE 2.10-2 


VISUAL QUALITY OBJECTIVES FOR U.S. FOREST SERVICE LANDS 


——————— SS a 


Reservation (P) -- 
A visual quality objective that provides for ecological 
changes only. 


Retention (R) —- 
In general this VQO means that human activities should not be 
evident to the casual forest visitor. 


Partial Retention (PR) -- 
Human activities may be evident but must remain subordinate to 
the characteristic landscape. 


Modification (M) -- 
Human activities may dominate the characteristic landscape but 
must, at the same time utilize naturally established form, line, 
color, and texture. Development should appear as a natural oc- 
currence when viewed in the foreground or middleground. 


Maximum Modification (MM) -- 


Human activity may dominate the characteristic landscape but 
should appear as a natural occurrence when viewed as background. 


pec i ce 


Source: U.S. Forest Service 1974. 
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TABLE 2.10-3 


VISUAL RESOURCE INVENTORY CLASSES AND MANAGEMENT OBJECTIVES 
FOR LANDSCAPES OCCUPIED BY PROJECT COMPONENTS (by percent) 








Visual Quality/ Management 

Project Component Variety Class Sensitivity Objective 
COAL MINE 112 AS 90% Low 11% PR 

11Z B 10% Average 23% M 

48%. C5 66% MM° 

RAILROAD 24% IN 29% Low 24% PR 
9% By 71% Average 714°M i 
67% C 5% MM 

PLANT 100z ¢? 100Z Medium 100z v4 

“WATER SYSTEMS 
North Weidiiinid 100% c? 20% Medium 100% iv? 
80% Low 

South Well Field 20% BP 80% High 1S2uT Ty 
80% C 20% Low 65% Il 
20% IV 

tabrelerReseryote 100% B? 98% High 98% 119 
2% Low 22 0LV 

‘ innees b ig 

Water Pipeline oy Ay 30% High LO Ze ee d 
95% C 20% Medium 15% II} 
50% Low 75% IV 

Combe cnetarvaiy 100% c? 100% Low 40% 1114 
60% IV 





A - Distinctive features 
B — Common features 
C - Minimal features 


A - Outstanding characteristics 
B - Combination of outstanding and common features 
C - Features fairly common to physiographic area 


“Defined in Table 2.10-2. 
Defined in Table 2.10-l. 
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scape is generally characterized by slopes ranging from 5 to 20 
degrees; fair to poor vegetation cover; severe sheet and rill erosion 
with locally severe gully erosion. The northwest portion of the mine 
site is a flat, treeless plateau; the southern and eastern portions 
are rugged, barren badlands. The combination of the results of 
natural erosion processes and topographical irregularities of burned 
coal areas has created some interesting visual lines and patterns 
which are accentuated with light, shadow, and coloration of soil 


layering. 


The two areas of highest visual quality (variety class "A") 
exhibit visual dominance of moderate to steep slopes, and exposed coal 
seams that have burned and resulted in a rich, red soil coloration 
(this is referred to as scoria). These areas also contain the great- 
est variety of vegetation texture and colors; ranging from soft muted 
colors of low grasses and brush, to the dark green clusters of the 
ponderosa pine stands. Though these areas have a high visual quality 
classification, they have a low sensitivity rating. The reason for 
the low sensitivity is: limited access to the area (thus it is seldom 
"seen" by the viewing public), and both existing and proposed coal 


mines have influenced the visual quality potential for the area. 


Railroad 

The portion of landscape traversed by the railroad within the 
Thunder Basin National Grasslands, and the area immediately south of 
the grasslands, has been inventoried and given a VQO rating of 71 
percent Modification and 24 percent Partial Retention. The areas with 
the higher rating exhibit characteristics similar to those described 
above for the mine site. The visual quality (variety class) has been 
evaluated high ("A") because of topographic features, scoria and re- 
sultant rich colors, and soil patterns. Public access to these areas, 


however, is extremely limited. 
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The remainder of the rail corridor traverses landscapes of lower 
visual quality ("C") and higher sensitivity. These areas are charac- 
terized by flat, open plains with little vegetation and little to no 
distinctive visual features. The existence of a major roadway (High- 
way 59) accounts for the high visibility and the fact that the natural 


character of the landscape has already been modified. 


Plant 

The BLM has inventoried the visual resources on the land-scape 
where the proposed plant would be built and has determined that the 
Management class is IV (allowing a contrast to attract attention and 
become a dominant feature in terms of scale, as long as it at tempts 
to repeat the line, form, and color of the natural setting). The 
existing landscape is a flat, open plain with panoramic vistas, but 
offers no distinctive visual feature. This landscape is common to the 
physiographic region. The proximity to Highway 59 makes this set-ting 
high in visibility, but the common nature of the visual resources 


reduces the sensitivity rating and public interest in preservation. 


North Well Field 
The North Well Field is a VRM management class IV (allowing 





visual features to be introduced that blend with the natural line, 
form, color, and texture of the landscape setting). Because of 
limited access to this area and its rather common features, the land- 


scape has a medium sensitivity and a low visual quality rating. 


The terrain in this area is flat to gently rolling topography, 
drained primarily by Little Lightning Creek. One of the dominant 
features of the landscape is the line and form created by the divide 
extending southeast across the southern portion of the site where the 


North Platte and Cheyenne rivers divide. Vegetation is sparse and 
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primarily limited to grasses, except along the creek bed where some 


riparian growth persists. 


South Well Field 





Visual resources for the South Well Field area have been clas- 
__sified by BLM as follows: approximately 15 percent of the landscape 
is VRM II, 65 percent is III, and the remaining 20 percent is IV. The 
Class II portions include the drainage areas of Little Box Elder Creek 
in the northeast and southwest sections of the well field. The south- 
west section, in particular, exhibits visually interesting lines and 
forms resulting from the downcutting and relief from the creek drain- 
age patterns. This portion also borders Converse County Park, giving 


the landscape higher sensitivity to public view. 


Combs Reservoir 

_ Combs Reservoir is rated a VRM Class III for 40% of the area and 
VRM Class IV for the remaining area to be occupied by the proposed 
reservoir. The landscape lacks dominant visual features of note and 


has low sensitivity. 


LaPrele Reservoir 





LaPrele Reservoir, framed on the north by a mountain range, sand- 
stone outcroppings, and sparse clusters of vegetation, is rated 98% 
VRM II and 26 Class IV. Access to the reservoir is limited to a 
county road at the southern end. Ayres Natural Bridge Park is located 
immediately over the ridge to the north of the reservoir, however the 


reservoir is outside the "seen area" of the park. 
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2.11 LAND USE 


With the exception of the expanding development of mineral re- 
sources, the 8.9 million acres of land comprising Campbell, Converse, 
Laramie, and Platte counties are devoted almost entirely to agricul- 
ture, chiefly in the form of nonirrigated rangeland. Approximately 


85 percent of this rangeland is privately owned. 


Over 99 percent of the lands to be affected by project activities 
can be classified as agricultural (i.e., rangeland, pastureland, and 
1rrigated and non-irrigated cropland). The remaining lands in the 


project area can be classified as mixed-urban or built-up lands. 


Agriculture 

Agricultural land use and productivity in the project area are 
presented in Table 2.11-1. Approximately 93 percent of the project 
site consists of non-irrigated rangeland (primarily prairie grassland) 
used for livestock grazing. Approximately 6 percent of the site has 
been developed into pastureland. Less than 1 percent of the project 


site is used for cropland (irrigated and nonirrigated). 


A total of 16 ranches operate in the project area (Tables 2.11-2 
and 2.11-3). These ranches rely on public rangeland, as well as pri- 
vate lands, to maintain economically viable operations. The public 
lands are grazed either seasonally or year-long under range management 
programs administered by the BLM and U.S. Forest Service. Under an 
agreement with the Natural Resources Defense Council, the BLM is in 
the process of incorporating the preparation of site-specific environ- 
mental impact statements (EIS) and allotment management plans into its 
grazing program. The EISs will describe planned actions to improve 
the rangelands under BLM jurisdiction for grazing, wildlife habitat, 


watershed protection, and other uses. The U.S. Forest Service has 
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TABLE 2.11-1 


AGRICULTURAL LAND USE AND PRODUCTIVITY IN THE PROJECT AREA 
SSS SSS 


Project Land Approx. Animal Productivity” 
Component Use Acreage or Crop Per Acre 


errr SCO rr 


Rochelle Mine Rangeland 6,550 cattle 0.05 to 0.33 AUM® 
sheep 0.25 to 1.65 AUM 
Railroad Pastureland 32 cattle 0.5 AUM 
sheep 2.5 AUM 
Rangeland 1,006 cattle 0.2 AUM 
sheep 1.0 AUM 
Gasification Pastureland 310 cattle 0.5 AUM 
Plant sheep 2.5 AUM 
Rangeland 3537 2 cattle 0.2 AUM 
sheep 1.0 AUM 
Combs Rangeland 820 cattle 0.2 AUM 
Reservoir sheep 1.0 AUM 
North Rangeland 20 , 840 cattle 0.2 AUM 
Well Field sheep 1.0 AUM 
South Irrigated Cropland 798 barley 31 bu. 
Well Field spring or 34 bu. 
winter wheat 
oats 46 bu. 
beans 0.76 t. 
corn 90 bu. 
Pastureland 872 cattle 0.5 AUM 
sheep 2.5 AUM 
Rangeland 20, 809 cattle 0.2 AUM 
sheep 1.0 AUM 
Water Irrigated Cropland 22 barley 31 bu. 
Pipeline spring or 34 bu. 
winter wheat 
oats 46 bu. 
beans 0.76 t. 
corn 90 bu. 
Rangeland 133 cattle 0.2 AUM 
sheep 1.0 AUM 
Pastureland 4 cattle 0.5 AUM 
sheep 2.5 AUM 
Product Nonirrigated 284 winter wheat 19-23 bu. 
Pipeline Cropland barley 14-25 bu. 
oats 15-21 bu. 
hay O.25=).2 €< 
Pastureland 92 cattle 0.5-1.0 AUM 
sheep 2.5-5.0 AUM 
Rangeland 1,586 cattle 0.2-0.3 AUM 
sheep 1.0-1.5 AUM 


Sources: SCS 1978 a, b, c, d; Carroll et al. 1979; Econ Inc. 1980. . 


“For each use, current animal or crop may be one or more of those listed. 
Grazing productivity figures for all components except mine are based on 

SCS recommendations with good management. Figures for mine are based on 
data collected by Econ Inc. (1980 ). Crop yields are from Wyoming Agricul- 
tural Statistics. 

AUM = Animal Unit Months of grazing. 
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TABLE 2.11-2 


BLM LIVESTOCK GRAZING ALLOTMENTS IN THE PROJECT AREA 
SSS SSS 


Project Grazing Allotment/ Season Condition 
Component Operator of Use of Range 
ee ee a eee Ae eee 
Railroad Henry Cheesborough Spring Good 

Jake Johnson Winter Good 
Plant None = - 
Combs Reservoir None - - 
North and South None - - 


Well Fields 


Water Pipeline Mortons, Inc. Summer Good 

Product Pipeline Buffalo Pool Summer Good 
Vernon Bomgartner Summer/Fall Fair to Good 
Ruth Frederick Summer Fair 
Alvin Reffalt Summer Good 
Walter Johnson Summer Fair 
Orr. Cattle Co. Summer Good 
Florence Eddy Summer/Fall Fair 


—_—eeeeen k ——a—X—X—~—OOSO ee Oe — — — — — 


Source: Bureau of Land Management 198la. 


TABLE 2.11-3 


FOREST SERVICE LIVESTOCK GRAZING ALLOTMENTS IN THE PROJECT AREA 
SS SSS SSS ESS SSS SSS SEE 


Grazing Allotment? Season Condition 
Number Operator of Use of Range 

Sabot eri nti ever et cals heute nan. eaeonotecd YS Sabha ieet slo iments telaaae dil Ie ectednet hina Inioihciadt aa 

255 Stoddard Ranches Summer/Fall Fair 

253 Ernest Steinle Estate Spring/Summer Fair 

231 Morton, Inc. Summer/Fall Fair 

235 Lincoln Pellatz Summer/Fall Fair 

237 Donald Pellatz Summer/Fall Fair 

231 Morton, Inc. Summer/Fall Good 

205 John Dilt Year Long Good 


rr 


#all Forest Service grazing allotments are located along the railroad 
corridor. 


Source: U.S. Forest Service 1981. 
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also initiated a new management program to improve rangeland quality 


and increase productivity on lands it administers. 


In 1979, roughly 275,000 cattle and 210,000 sheep were grazed on 
rangeland in Converse, Campbell, Platte, and Laramie counties (Wyoming 
Crop and Livestock Reporting Service 1980). Many livestock operations 
have been shifting from sheep to cattle in recent years for market 
reasons. Other classes of livestock contribute little to total 


regional production (BLM 1976). 


Eastern Wyoming is not noted for extensive farming activities. 
Hay, the major crop in the region, is used primarily by local live- 
stock operations. Most of the hay is produced on irrigated meadows 
near available water supplies such as the North Platte and Laramie 
rivers, and to a lesser extent on dryland farms in Campbell County. 
In 1978, approximately 175,000 acres in Converse, Campbell, Platte, 
and Laramie counties were used for irrigated and non-irrigated hay 


production (Wyoming Crop and Livestock Reporting Service 1979). 


Dryland farming acreages, crop yields, and success rates in 
eastern Wyoming vary from year to year because of market fluctuations 
and weather conditions. During the past four decades, total dryland 
farming acreage has decreased as submarginal lands have been retired 
from cultivation and put to livestock grazing. Recently, however, 
some of these lands have again been placed into crop production in 
response to government farm programs and increases in grain prices 
(BLM 1979). In 1978, approximately 250,000 acres were under cultiva- 
tion for crops such as wheat, barley, oats, beans, and corn in 
Converse, Campbell, Platte, and Laramie counties (Wyoming Crop and 


Livestock Reporting Service 1979). 
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The lease boundary for the proposed plant encompasses 310 acres 
of pastureland and 3,372 acres of rangeland. The proposed facilities 
themselves, will occupy 815 acres of rangeland. Livestock on the 


unaffected 2,867 acres will be allowed to continue. 


The approximate ground cover on range sites similar to the plant 
site is 15 to 25 percent. Suggested initial stocking rates for these 
range sites are 0.2 AUMs/acre on ranges in excellent condition, 0.17 
AUMs/acre on good sites, 0.10 AUMs/acre on fair sites, and 0.05 AUMs/ 
acre on poor range sites (SCS 1977). According to the SCS (1981) 
this range presently supports 0.2 AUMs/acre. 


The proposed mine is located on 6,550 acres of rangeland. It is 
estimated that the mine site has a livestock carrying capacity of 0.05 
to 0.33 AUMs/acre (Econ Inc. 1980). The prairie grassland vegetation 
(2,358 acres) has the highest carrying capacity at 0.33 AUMs/acre. 

The breaks type, including areas with pine cover (2,844 acres), has an 
average carrying capacity of 0.10 AUMs/acre. Scoria vegetation (1,348 


acres) supports only 0.05 AUMs/acre. 


The proposed railroad corridor will pass through 1,006 acres of 
rangeland and 32 acres of pastureland (assuming a 200 foot right-of- 
way). South of the Thunder Basin National Grasslands the route will 
traverse privately owned lands. North of this area, the route will 
dissect (from south to north) U.S. Forest Service grazing allotments 
200%,imo3, 231 M2355e2375 0231 , ands 205a(Tables 2.12=3). 


The 32 acres of pastureland which will be traversed by the 
railroad is used primarily for dry production of cultivated pasture 
species (Ecology Consultants, Inc. 1975). The Missouri River Basin 
Commission (1959) estimated range carrying capacity for several 


isolated tracts near the proposed railroad corridor and reported 
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estimates from 0.05 to 0.25 AUMs/acre. According to the SCS (1981) 
this area supports 0.2 AUMs/acre. 


The product pipeline corridor will traverse 1,586 acres of 
rangeland, 92 acres of pastureland, and 284 acres of nonirrigated 
cropland. Most of the corridor lies in the area where prairie grass- 
land vegetation (rangeland) supports 0.3 AUMs/acre of livestock 
grazing. A smaller portion of the route through Converse and northern 
Platte counties (roughly from MP 0 to Cedar Top Butte and Sheep Moun- 
tain), is in the 10"-14" Northern Plains Precipitation Zone; these 


grasslands support approximately 0.2 AUMs/acre. 


The grazing capacity is higher on pastureland than rangeland, 
primarily as a result of the introduction of exotic species (e.g., 
crested wheatgrass) which provides more forage per acre. Productivity 
of pastureland in this portion of Wyoming varies between 0.5 and 1.0 
AUMs/acre. | 


The majority of the cultivated agricultural lands that will be 
traversed by the product pipeline are used for winter wheat produc- 


tion. Many of these winter wheat fields are also grazed. 


Agricultural lands affected by components of the water supply 
System include rangeland, pastureland, and irrigated croplands. The 
North Well Field is primarily rangeland used for cattle and sheep 
grazing. The Missouri River Basin Commission (1959) estimated grazing 
capacity for several tracts within or immediately adjacent to that 
well field. Estimates ranged from 0.18 to 0.33 AUMs/acre. Presently, 
the area supports about 0.2 AUMs/acre. 
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Mineral Resources 

Eastern Wyoming is rich in mineral resources, and potentially 
economic mineral deposits are reported to be present in many of the 
geologic units on which proposed project components would be con- 
structed. The following discussion is limited to those mineral 


deposits that would be directly affected by the project. 


The proposed plant site is underlain by coal deposits that are 
not considered strippable (USGS 1974) and by oil and gas-bearing 
strata. Comparison of Wyoming Geological Survey maps prepared by 
Glass et al. (1975) and more recently by Ver Ploeg et al. (1980) 
shows that the known extent of oil and gas deposits in the vicinity of 
the site has grown rapidly, as several individually named fields have 
been found to be part of a single larger field. The fields near the 
proposed plant site are Well Draw, Don Draw, and Mikes Draw. Table 
2.11-4 is a summary of individual oil and gas fields in the vicinity 
of the proposed project components, showing production and estimated 


reserves as of 1978. 


On the plant site property there are at least six producing oil 
and gas wells, one of which would lie within the area of facilities 
construction. However, based on the reportedly high depletion rate 
for wells in this area, this well is expected to be nearing the end of 
its productive life by the start of plant construction (WyCoalGas 
1981). 


The proposed railroad would cross coal-bearing strata (Glass et 
al. 1975) considered not strippable (USGS 1974). The route would prob- 
ably cross deposits of clinker, a baked clay produced by the spontane- 
ous combustion of coal (Coates 1978). Railroads in the general area 
have made extensive use of clinker for ballast, and clinker has been 
used for construction of low-traffic roads (Breckenridge et al. 

1974). 
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TABLE 2.11-4 


OIL AND GAS FIELDS IN THE VICINITY OF THE PROPOSED PROJECT 





of Cumulative Production Reserves Project 
Field Wells Oil (bb1) ~— Gas (mcf)® Oil (bbl) ~+Gas (mcf)® Components 
Well Draw 291 12,342,558 21,689,648 8,500,000 14,000,000 Plant 
Don Draw 11 621,444 S72 7521 753 , 566 633 ,423 Plant, Railroad 
Mikes Draw 40 1,400,630 853,438 3,599,370 2,192,562 Plant, Railroad 
Steinle Ranch 14 2,809,914 3,675,436 1,250,000 1,500,000 Railroad 
Harvey Draw 1 2,638 3,426 0 0 N. Well Field 
Brenning Basin 50 7,052 0 0 0 S. Well Field 
Flat Top 41 1,982,723 20,561,043 550,000 5,000,000 Product Pipeline 


Source: Barlow and Haun 1978. 


anc = thousand cubic feet. 
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Billions of cubic yards of this material are said to be available in 
the northeastern Wyoming coal fields (Clabaugh et al. 1946; Dobbin 

and Barnett 1928). The railroad would use clinker for subballast and 
probably crushed rock for ballast. The Guernsey Stone Company quarry 
has been producing siliceous dolomite and diabase for this type of use 
for many years; this quarry, located near Guernsey, also is a possible 


source of rip-rap for the proposed Combs Reservoir. 


The area that would be traversed by the railroad has many produc- 
ing oil and gas wells, some of which may lie outside of fields most 
recently identified by the Wyoming Geological Survey (Ver Ploeg et al. 
1980). The railroad would cross the Mikes Draw/Don Draw field between 
MP 0 and 15, and the Steinle Ranch field approximately between MP 26 
and 27. These fields were discovered between 1972 and 1974; available 


production and reserves data are shown in Table 2.11-4. 


The proposed Combs Reservoir, sections of the proposed water 
pipelines, and part of the proposed South Well Field are underlain by 
belts of coal outcrop, as mapped by Shaw (1909). Mining in this 
general area started in 1887, but only two mines remained in operation 
by 1907 (Shaw 1909); both of these mines are well to the east of the 
proposed facilities. The northern boundary of the South Well Field 
adjoins a group of abandoned mines (Hausel et al. 1979) that probably 
date from the early 1900s. The proposed North Well Field is under- 
lain by unstrippable coal deposits (Hausel et al. 1979, U.S. Geolog- 
ical Survey 1974). 


The North Well Field would encompass the Harvey Draw oil field 
(Ver Ploeg et al. 1980), a small field discovered in 1975. Production 
figures for this field are provided in Table 2.11-4; the reserves were 


judged to be nil in 1978 (Barlow and Haun 1978). 
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The proposed South Well Field would encompass the Brenning Basin 
oil field (Ver Ploeg et al. 1980). This field has been inactive for 
many years; its total production was only 7,052 barrels of oil 
(Table 2.11-4). 


A USGS investigation of sand and gravel resources in Wyoming 
shows extensive deposits in the North Platte River valley, adjacent to 
the proposed Combs Reservoir site (Larrabee and Shride 1946). Birch 
(1955) reported a "plentiful supply of gravel in all localities as of 
1954," and went on to say that "almost every city and town in the 
state is either underlain by or situated near deposits of sand and 


gravel suitable for building." 


The entire segment of the proposed product pipeline north in the 
Hartville Hills will traverse the Lost Spring coal field, as described 
by Winchester (1912). Numerous coal beds, most less than 3 feet 
thick, are reported to be present in the Fort Union Formation in this 
area. No known underground mines or beds mapped as potentially valu- 
able for underground mining will be crossed (Winchester 1912). The 
USGS (1974) does not classify the coal beds in most of this region as 
strippable. 


The Flat Top oil and gas field, located northwest of Shawnee and 
within the boundaries of the Lost Spring coal field, will be crossed 
by the proposed product pipeline from about MP 10 to 16. The reported 
cumulative production, since discovery in 1961, and estimated reserves 


for this field are presented in Table 2.11-4. 


The proposed pipeline will cross extensive limestone deposits in 
the Hartville Hills. An early USGS report (Smith 1903) stated that 
the Guernsey and Hartville formations offer a practically inexhaust- 
ible supply of limestone. A subsequent USGS report on the construc- 


tion mineral resources of Wyoming (Clabaugh et al. 1946) states that 
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limestone is plentiful and that future production can be increased to 
meet any industrial and construction needs. The total production of 
limestone in Wyoming during 1977 was reported to be 1.1 million tons 
(Geological Survey of Wyoming 1978). There appears to be only one 
active quarry in the vicinity of the product pipeline at the present 
_ time (Minobras 1975). This quarry is located west of the proposed 


right-of-way near Guernsey. 


The product pipeline would cross an area of numerous or wide- 
spread iron deposits near Sunrise (Hausel et al. 1979, U.S. Geolog- 
ical Survey 1964), which have been mined almost continuously since 
1898 (Root 1977). The ore is principally a red hematite, although 
other varieties of hematite are present. The principal sources have 
been the Sunrise, Good Fortune, and Chicago mines. The Good Fortune 
mine evidently operated only during 1953 and 1954 (Osterwald et al. 
1966). The Hartville District produced hematite at a rate of 134,000 
to 750,000 tons annually between 1898 and 1966, with most of the 
production going to the Colorado Fuel and Iron Co. plant at Pueblo, 
Colorado (Harrer 1966). The iron ore reserves at the Sunrise Mine as 
of 1978 were estimated to be 23 million tons (Wyoming Geological Sur- 
vey 1978). Operations at this mine were shut down in 1980 (Goodier et 
al. 1981). 


The proposed product pipeline would cross extensive deposits of 
sand and gravel in Whalen Canyon and in the North Platte River and 
Laramie River valleys (Larrabee and Shride 1946). The nearest re- 
ported gravel pit is about 1 mile west of the proposed route, in the 
vicinity of Guernsey. There appear to be no other pits in the above- 
described deposits, although there are a number of mapped pits west of 
the proposed route, near Cheyenne (Hausel et al. 1979). The total 
sand and gravel production for the state was reported to be 1.4 mil- 


lion tons in 1977 (Geological Survey of Wyoming 1978). 


2-lo4 


ah 


aele Cutt al JI RAO Cla 


“Proposed Action 


A. General Description and Location of Major Project 


Components 


oe Studies and Monitoring 


WyCoalGas will conduct inventories and evaluations of cultural 


resources pursuant to their letter of June 26, 1981 (see Appendix). 


These measures have been designed to minimize impacts to cultural resources 


by either avoiding or mitigating significant sites as required, through 


consultation with the State Historic Preservation Officer and Advisory 


Council on Historic Preservation. 
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2 .a.1 - Affected Environment 
Cultural Resources 
a Prenistonry 


General Introduction 


A: A Gevailed svnthesis of the prehistory .of the region 
through which the proposed action and alternate railroad 
LOVte MoulG mass! Aoi provinec lin ihhe Glass. I Prehistoric .Ccul~ 
tural Resource Inventory for the WyCoalGas Project (Larson- 
Tibesar 1981) available from the Bureau. of Land Management, 
EIS team, State Office, Cheyenne, Wyoming. This synthesis 
incluces cultural sequences through time and @aiscussions 
of previous inventories within the project areas and buffer 
zones. 

b. The proposed WyCoalGas Project is within the Northwestern 
Plains subarealo. the Great Plains cultural area (Wedel 1961) . 
Prehistoric cultural resources for this study.are discussed 
by incividual project components. 

ce OL) Prehistoric site types within the proposed project areas 
are quite varied both because of changing environments from 
project component to project component and because "site type" 
Gescriptions in the past have not been uniform. Sensitive 
erens OD Duan SCOR iC resources) are: hose areas Likely to. con- 
tain sites that may be affected by the Project, Sens.cive 
areas are identified for the proposed action and railroad 
alternative. 

(2) tpevelios i Ee etetuS FOr any Stites: ciscussed jin this 
SGCLIONI2S TNAt sugmpestes hyilthe original investigators". 
Adéitional documentation will be requirec on anv of these 

e 


Sites that are submitted for an eligibility determination. 
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2.7.4.2. - Affected Environment 
Cultural Resources 
Prehistory 


Rochelle Mine anc Buffer Zone 


Four prehistoric sites have been recorded within the: 
proposed mine area and thirteen sites have been recorded 
in the l-mile buffer zone. Three of the sites within the 
mine area are described as not eligible for the National 
Register of Historic Places and the other site is considered 
potentially eligible for nomination. Of the thirteen sites 
in the buifter zone, six are listed as not eligible for nomi- 
nation to the National Register of Historic Places ance the 
remaining seven are considered potentially eligible. No 
prehistoric sites in either the mine area or the buifer 

° 

zone are currently enrolled on the National Register. 

The entire mine area should be considered a sensitive 
area. This is because it lies in a contact zone between 
a playa lake area, the Rochelle Hills, ane the terraces of 
Porcupine Creek. Environmental contact zones such as the . 
mine area have consistently yieldec high prehistoric site 
@ersitieswlenge can, sites, email stone.circle or tipi 
ring sites, and small lithic scatters are the predominant 


site types in the mine area and buffer zone. 
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2a oA se) ~~ sAbPrected Environment 


Cultural Resources 
Boehistory 


Railroad 


Twelve prehistoric sites are known within the l-mile 
Wide corridor investigated for the Class I Prehistoric In- 
ventory (Larson-Tibesar 1981). Of these, four also fall 
into the buffer zone for the mine and are discussed in 
Tile Rh USece Lon .\ ioe ee remaining eight sites, one is known 
to be within the 200-foot wide impact area and is potent- 
lally eligible for nomination. The remaining seven fall 
within the l-mile wide corridor but are not within the 
200-foot wide impact area. Three of these seven sites 
are describec as not eligible for nomination to the 
National Register of Historic Places and four are poten- 
tially eligible. No prehistoric sites in the railroad 
corridor are enrolled on the National Register of Historic 
Places. 

Sensitive areas along the railroad corridor are con- 
Sidered major stream crossings and associated terraces, 
contact zones between big sagebrush grasslands and scoria 
grasslands, and playa lakebed areas. Stone circles anda 
small lithic scatters are the predominant site types 


within the railroad corridor. 
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2.4 Rs 4’ - Affected Environment 
Cultural Resources 


: Prenistory 


Alternate Railroad Route 


One prehistoric site is known to exist within the l-mile 
w de.corridor of the alternate railroad route. The site is 
Gescribed as a large camp site not eligible for nomination 
to the National Register of Historic Places. The site 
is within’ the '200-foot wide impact area of the alternate? 

Sensitive areas along the alternate railroad corridor 
are considered major stream crossings and associated ter- 
races, contact zones between big sagebrush grasslands and 
scoria grasslands, and playa lakebed areas. No prehistoric 
Sites are currently enrolled on the National Register of 


Historic Places in the area otf the’ alternate route. 
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2.7.4.5. - Affected Environment 


Cultural Resources 
- Prehistory 


Plant Site and Buffer Zone 


Three prenistoric sites are Krown "for *the plant site 
and l-mile buffer zone. Two of these sites also fall 
within the Pipeline project areas and are discussed in 
that section. (One of these is described as not eligible 
for nomination to the National Register of Historic Places 
while the eligibility of the other is unknown). The 
remaining site is a small lithic scatter described as 
not eligible for nomination to the National Register of 
Historic Places. All of these sites may be impacted by 
construction within the plant site area. Sensitive areas 
within the plant site anc buifer zone are believed to 
be drainage cuts and the edces of these features. No 
prehistoric sites are enrolled on the National Register 


of Historic Places from the proposed plant site area. 
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Zee. O - Affected Environment 


Curtirabl Resources 
Prehistory 
WATER PROJECTS - reservoir, w2ll 


fields, pipelines 


Two prehistoric sites have been recorded within the 
reservoir's projected impact azea. These sites are small 
lithic scatters described as not eligible for nomination 
fOP ce Nacional regi scen Of Historic: Places. 

Four prehistoric sites are recorded within the Morton 
Well field. These are all open campsites of unknown 
Natsonal Register eligibility. One prehistoric site has 
been recordec within the Green Valley Area field. This 
site is described as a large cave site with pictographs. 
Ties, St1ce sts DOoceiciatty Gligiuble for nomination to the 
National Register of Historic Places. No sites are re- 
corded within the water pipeiine corridor. 

Sensitive areas for the water projects are small drain- 
age cuts and associated drainage edges, the terraces of 
the North Platte River, and the La Prele Creek drainage. 
No sites are curzently enrolled on the National Register 


of Historic Places from the water project areas. 
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2.JA.A.7. - Affected Environment 
Cultural Resources 
Prehistory 


Gas Pipeline 


Seventeen prehistoric sites are known to exist within 
the l-mile wide corridor for the gas pipeline. Five of 
these sites are described as not eligible for nomination 
tomcne Nationals Register, Or Historic Places and tne. remain-— 
ing twelve are considered potentially eligible. Two of 
these potentially eligible sites are within the 200-fo0o0t 
wide impact zone for the pipeline. No prehistoric sites 
known within the gas pipeline corridor are currently enrolled 
on the National Register of Historic Places. 

Sensitive areas for the gas pipeline are believed to be 
drainage crossings, the Hat Creek Breaks, the Pine Ridge 
Escarpment, the Hartville Uplift, tthe crossings of the North 
Platte and Laramie rivers, Goshen Hole, and sandstone out- 
Cus se sOUar Ts sereao, lange Canps, and Stone circle “sites 
are the most common prehistoric site types along the gas 


pipeline. 
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2h ie Bie - Affected Environment 


Cultural Resources 
BEthnonussoric. and Historic 


of General Introduction 


2 Detailed syntheses of the ethnohistory (Gilbert and 
Larson 1981) and history (Schulte 1981) of the region through 
which the proposed action and alternate railroad route would 
pass have been prepared for the WyCoalGas Project and are 
avallable from the Bureau of Land Management, EIS team, 
State Oitice, Cheyenne, Wyoming. These syntheses include : 
cultural and historical sequences from approximately A.D. 
1400 to present and discussions of previously known ethno- 


historic anc historic resources within the project areas and 


b. The vroposea WyCoalGas Project is located within portions 
of the Powder River Basin, southeastern Wyoming and north- 
easbern rColosadc.* Thissincluctes.partssof Campbell, Converse, 
Platte anc Laramie counties, “‘voming and Weld County, Colorado. 

eet.) The Ahiszcoyic: site types within the proposed project areas 
generally relate to one or more of the following topics: 

Ci iand eaneemiutary trails, Milicte-y instalations, “and per- 
manent settlement in the 19th and 2Cth centuries. Sensitive 
areas for ethnohistoric and historic resources are those areas 
which are either known to have or are iikely to have sites 
thatumay be affected by the project. ,Sensitive areas are 
identified for the proposed action and railroad alternative. 
en (2) The’ elicibility status of any evtee airscussea in this 
section is generally that suggested by the original investiga- 
tors'. In some cases, additional documentation will be re- 
quired on any of these sites that have not yet been submitted 


for an eligibility determination. 
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2, ANB. 22 - Affected Environment 


Cultural Resources 
Behnonrstoric tind ‘Historic 


: Rochelle Mine and Buffer Zone 


Two historic sites have been recorded within the proposed 
Mine area and two have been recorded in the l-mile buffer 
zone. All four sites are 20th century sheepherders' camps 
and are not considered eligible for the National Register 
oO Histoxnict Pivares 

Based on present data, the mine area is not considered 
a highly sensitive area for ethnohistoric or historic era 
Sites. It should be noted, however, that it is considered 
sensitive for prehistoric resources (see 2.11.A.2) and there 
1S @ possibility that some aboriginal sites will contain 

can trade goods. It is expected that the historic 
era sites encountered will be primarily 20th century sheep- 
nA 


omesteacd claims. 


hercers' camps anc unpatented 
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eta ge ae - Affected Environment 
Cultural Resources 
Ethnohistoric and Historic 


‘ Railroad 


No previously recorded ethnohistoric or historic sites 
are known of within the l-mile wide corridor investigated 
for the Class I Ethnohistoric (Gilbert and Larson 1981) 

Or Historic (Schulte) 1981) inventories. A sensitive area 
Bom. StOr iC resourcespa Ongerne ran lroad corridor, is .from 
Bill south to the proposed plant site. This is because 


this area contains many ranches, standing individual struc- 


2 


hitecturally significant. 


tures, anc foundations, some of which may be either histor- 
c 
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pal Geiaia ae - Affected Environment 


Cultural Resources | 
Ethnohistory and History 


Alternate Railroad Route 


No previously recorded ethnohistoric or historic sites 
are known of for the proposed alternate railroad route. 
The entire portion of the route which parallels Wyoming 
Highway 59 is considered sensitive because of known but 


unrecordec standing structures along the highway. 
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gee - Affected Environment 
Cultural Resources 
Ethnohistoric and Historic 
Plant Site and Buffer Zone 


No known ethnohistoric or historic sites exist within 
the proposed plant site or buffer zone. Sensitive areas 
for ethnohistoric and historic resources are any sites or 
trail segments relating to the Bozeman Trail, Fort Fetterman, 


or the early decades of Euro-American settlement of the region. 





od 
2.41.B.6 - Affected Environment 


Cultural Resources 
Bthnonastoraecr ance Historic 
WATER PROJECTS - reservoir, well 


fields, pipelines 


Four previously recorded historic resources are known 
to exist within Water Project areas. These are the Little 
Box Elder Creek Monument, the Unthank grave site, the Oregon 
frail and its associated sites and the Bozeman: Trail. All, 
Or portions of, these resources are within the Green Valley 
area field anc all are eligible for the National Register 
of Historic Places. Additionally, the reservoir may alter 


~ 


Eheuyisuaeteimececritvagt historic Forti Fetterman: 


e e 
this project shoulé be considered those ethnohistoric 
fe) 


ciated with the Orevson and Bozeman Trails 
“| 


(anelivelinas subsequent stage and.Ponve=Sxpress. routes) »and 


those relating to the early davs of Euro-American settlement 


of the region. 
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2.J1.3.7 - Affected Environment 
Cultural Resources 
Ethnohistoric and Historic 


Gas Pipeline 


Five previously recorded historic cultural resources 

are known to exist within the l-mile wide corridor for 
the gas Pipeline. All of these resources are either en- 

olled, nominated, or potentially eligible for the National 
Register of Historic Places. Shawnee, Wyoming is considered 
potentially eligible for nomination and is within the l-mile 
wide corridor. Register Clift is on the edge of the l-mile 
Wice corridor and is enrolled in the National Register of 
Ces age shartville—-Sunrise Mine District and 
within the l-mile wide 


O0-,00t wide impact area. 
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PS eCi St ricr heave Sean nominated, for enroll-— 
ReGen oe ee nese Or ee orice Places. i A 
portion of the Oregon Trail crosses both the l-mile wide 
corridor anc the 200-foot wice impact area and. is potentially 
eligible for the National Register of Historic Places. 
A portion of the Wyoming Hereford Ranch is within both the 
l-mile wide corridor and the 200-foot wide impact zone. 
This historic property is considered votentially eligible 
for the National Register of Historic Places. 
Sensitive areas for the viveline corridor are consid- 
ered those resources which are related to the five above 
mentioned historic properties, trails, or districts; those 
associated with the early decaces of Euro-American settle- 
Mev eOLmtnes eG On mea niimecicus less in. se vicinity of Horse 


Creek which is mentioned in Ethnohistoric accounts. 
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2.43 SOCIOECONOMICS 


A. Introduction 


The first step in the socioeconomic assessment process is to iden- 
pity and analyze the existing socioeconomic environment, paying particu- 
lar attention to those aspects that are sensitive to change. The 
analysis then proceeds to the identification of significant impacts due 
to the proposed action, and subsequently to the development of mitiga- 


tion strategies. 


The description of the affected socioeconomic environment identifies 
the proposed action's area of site influence and the existing character- 
istics of those parameters which it would significantly affect. The 
features of the socioeconomic environment that have been analyzed in- 
clude population, economy, government, facilities and services (public 
infrastructure), housina, land use, local jurisdiction expenditures and 


revenues, and social/cultural conditions. 


B. Definition of the Area of Site Influence 
SSP stb UN OF che Area or o1ite.tiniiuence 


The area of site influence (ASI) is the geographic area in which’ 
socioeconomic conditions are likely to be Significantly affected by the 
proposed action. The procedure utilized to define the area of site 
influence was essentially an elimination process which involved several 
steps. First, a ten-county geographic area where some project effects 
might occur was defined, and a brief inventory of the communities and 
the transportation network in that area was carried out. Second, the 
potential population changes caused by the project Porent, mine, rail- 
road, water supply system, and gas pipeline) were calculated. Finally, 
future population levels were allocated throughout the study area to 
determine where the major population changes would occur. The alloca- 


tion procedure utilized took into account the following criteria: 
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-- Relative size of community and its distance (travel time) to the 
job site 


-- Availability, cost, and quality of housing in the community 
-- Other amenity attributes of the community 


-- Existing labor market conditions and competing development 
project location and labor demand 


-- Trade area relationships 


From this evaluation, the counties and communities in Table 2.12-1 were 


identified as being in the preliminary ASI. 


TABLE 2002-1 


COUNTIES AND COMMUNITIES IN PRELIMINARY AREA OF SITE INFLUENCE 








County Communities 

Converse > Douglas (M,PL), Glenrock (P) 

Campbell Gillette planning area (M), Wright (M,P) 
Natrona Casper (P), Mills (P), Evansville (P) 
Weston Newcastle (M), Upton (M) 

Platte Wheatland (P) (PL) 

Laramie Cheyenne (PL) 





Source: Mountain West Research, Inc., 1981. 


Note: (P) = site influence of plant, water supply, and railroad; 
(M) = site influence of mine; and (PL) = site influence of pipeline. 


The demands created by the projected future population in the var- 
ious counties and communities were then compared to housing and public 
infrastructure capacities to estimate the significance of the potential 
impacts in the counties and communities identified above. Through this 
process, it was determined that the major plant population impacts would 
occur in Converse County with some minor effects in Natrona County, the 
mine impacts would occur in Campbell County, and the pipeline effects 


would occur in Converse, Platte, and Laramie counties. 
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C. Regional Overview 


1.) BACKGROUND 


The purpose of -the regional overview discussion is to provide a 
regional context to the area of site influence and to discuss those 
activities or services which are regional in nature rather than mainly 
county- or community-specific. In the latter case, transportation has 
been identified as the service which is most usefully discussed in a 
regional context. A transportation system serves the region, and while 
individual components may belong to a county, the system is most use- 
fully viewed as a whole rather than piece by piece. Some health support 
and regional services are state sponsored or made available on a re- 
gional basis. However, because access to or availability of these ser- 
vices is at the community or county level, these services are discussed 


in the county/community descriptions. 


2.) ECONOMIC/DEMOGRAPHIC OVERVIEW 


As noted above, the primary area of site influence for the plant and 
the mine included Converse County and portions of Natrona and Campbell 
counties. (The pipeline affects Platte and Laramie counties, but given 
the differences in the types of impacts which would occur, these 
counties are described separately and in less detail at the end of this 
section.) In 1980, this region encompassed a population of about 
110,000, or 23.4 percent, of the Wyoming total. As Table 2.12-2 
indicates, the regional population increased 57.2 percent during the 
1970-80 period. Converse County's 137 percent increase was the largest 


relative change of the three counties. 


The region's recent demographic and economic growth has been a 
direct result of the rapid development of its coal, oil, gas, and 
uranium resources. Energy-related growth is expected to continue, 
although its pace would be affected by the recent decline in uranium 


activities and by factors affecting coal development. 
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TABLE 2,12-2 


AREA OF SITE INFLUENCE POPULATION, 1970-1980 


County Region 
Year Campbell Converse Natrona Total 
1970 12,257 5,938 51,264 70,159 
1971 12,459 Tyan 53,036 ee Loe 
1972 13,080 te552 535601 74,233 
1973 13,097 7,264 54,820 75 pL 8k 
1974 14,161 7,896 57,893 79,950 
1975 17,140 9,116 62,535 88,791 
1976 20,041 10,185 65,592 95,818 
1977 ye ase: 3) 10,810 68,558 101,211 
1978 22,640 11,976 ipo 105,943 
1979 23,450 13,384 71,592 108, 426 
1980 24,367 14,069 71,856 110,292 
1970-80 
(Change (%) +88.1% +137% +40. 2% 457.2% 


Sources: Wyoming, Department of Administration and Fiscal Control, 
Wyoming population and employment forecast report, Cheyenne, Wyoming, 1980; 
U.S. Department of Commerce, Bureau of the Census, 1980 final population and 
housing unit counts, Washington, D.C.: U.S. Government Printing Office, 
January 1981. 
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Za TRANSPORTATION 
a.) Road Network 


The road network is comprised of approximately 800 miles of state 
and federal highways, jointly maintained by the state of Wyoming and the 
U.S. government. This primary system is supplemented by a network of 
county and municipal roads that is maintained by the respective local 


governmental units. 


Of the U.S. highways in the region, Interstate 90 (Campbell County), 
and Interstate 25 (Converse and Natrona counties) are limited access, 
four-lane roads. The exception is a section of Interstate 25 in north- 
ern Natrona County that is currently two-lane, but would not meet inter- 


state standards until 1981 (Mountain West Research, Inc. 198la). 


All of the state highway links in the area of site influence have 
either been recently upgraded or are presently undergoing major improve- 


ments. See Table 2.12-3. 


TABLE 2.12-3 


STATE HIGHWAY LINKS IN AREA OF SITE INFLUENCE 


State 
Highway No. Link(s) Status 
ao Douglas - Gillette Improvement would be 
complete by 1982. 
387 Edgerton-Reno Junction Improvement complete 
450 Hwy 59, south of Reno Improvement complete 
Junction-Newcastle 
116 Hwy 450-Upton Improvement complete 


Source: Mountain West Research, Inc., 1981. 
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No additional major road improvements are currently planned, with 
the exception of a collector for mine traffic that is being evaluated by 
the U.S. Forest Service along the eastern "burn line" of coal deposits 


in southern Campbell and northern Converse counties. 


A remaining problem on the state highway system is the congestion in 
the city of Douglas on Highway 59 due to north-south traffic. A bypass 
around Douglas to the west is proposed by state, county, and local 
authorities, and an application has been made to the Wyoming Farm Loan 
Board for funds to support the necessary engineering and design 


activities. 


Traffic flows on the state and federal system have shown dramatic 
increases since 1970. Nevertheless, the current flows are well below 


the design capacity of the affected highways (see MWRI, Socioeconomic 


Technical Report, 1981b). 


b.) Rail Network 


The region is served by lines of the Burlington Northern and Chicago 
and Northwestern railroads (see Map No. 1, attached). The Orin-Gillette 
line was recently completed to serve coal transport needs in the south- 
ern Powder River Basin. Unit train coal traffic is presently averaging 
16 to 18 trains per day (Mountain West Research, Inc. 198la), with a 


design capacity of 34 trains per day. 


Cry rarer Transportation 


Commercial air carriers provide access to the region at airports in 
Casper and Gillette. Both airports also support several fixed base 
operators. The Natrona County airport near Casper was recently expanded 
to accommodate the rapid growth in traffic that occurred during the 
seventies and is expected to continue. It is currently the busiest air- 
port in the state, while the Gillette-Campbell County airport is the 
second busiest. This latter facility is inadequate for current traffic 


levels. A plan for expansion to accommodate Boeing-737 class planes has 
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been submitted to the Federal Aviation Authority (FAA). The project 
would require federal, state, and local funds totaling nearly $10 


million for its implementation (Wyoming Research Corporation 1980). 


A third airport, located in Douglas and operated by Converse County, 
serves light plane traffic. Local authorities have applied to the FAA 
for funds to build a new facility northwest of Douglas that would be 


able to accommodate commercial carriers as well as fixed base operators. 


D. Discussion of Socioeconomic Components by County 


1.) CONVERSE COUNTY 


a.) Population 


(1) Existing population structure and trends 


Since 1940, the population of Converse County has shown alternating 
decades of decline and growth. As indicated in Table 2.12-4, the decade 
of the seventies was a period of extremely rapid growth due mainly to 
energy development. By 1980, 14,069 persons lived in the county, a 137 
percent increase over 1970. This growth was distributed among the three 
incorporated communities -- Douglas, Glenrock, and Lost Springs -- and 
the rural unincorporated areas. In 1980, Douglas was the largest com- 
munity in the county, with 43 percent of the population, while Glenrock 
had 19 percent. Unincorporated areas around Douglas and elsewhere in 
the county showed significant growth over the decade. However, if cur- 
rent land use policies are maintained by local officials, residential 


development in unincorported areas would be curbed during the eighties. 


(2) Age/sex structure and household size 


High levels of in-migration since 1970 have changed the age composi- 
tion of Converse County's population. Figure 2.12-1 compares the age/ 
sex composition of Converse County in 1980 (estimated) with that in 
1970. The bulge in 1980 in the 25-to-44 age group reflects the addition 


of workers associated with oil, gas, and uranium development, many of 
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TABLE 2.12-4 


COMMUNITY POPULATION, CONVERSE COUNTY, 1970-1980 


Proportion of Total 


Community Population Change Change Accounted 
1970 1980 1970-1980 for by Each 
Community 
Douglas Division Spoo5 9,364 5,369 - 660 
Douglas Town 2,677 6,030 ge tes -412 
Lost Springs Town 7 9 2 -0002 
Balance of Division 1,311 a. i PA 2,014 - 248 
Glenrock Division 1,943 4,705 2,762 - 340 
Glenrock Town 1,215 2,730 ap a -150 
Balance of Division 428 1,969 1,541 -190 
Converse County 5,932 14,069 8,131 1.000 


Source: U.S. Department of Commerce, Bureau of the Census, 1980 final population 
and housing unit counts, Washington, D.C.: U.S. Government Printing Office, January 
1981. 
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> FIGURE 2.ll=.- 


POPULATION STRUCTURE, CONVERSE COUNTY, 1970, 1980 


N 


‘ 
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Source: Mountain West Research, Inc. 1981. 


Note: 1980 age/sex composition is estimated. 
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them single. This, coupled with the nationwide trend toward smaller 
families, resulted in a decline in average household size from 3.01 


persons in 1970 to 2.62 in 1980 (U.S. Bureau of the Census 1973a, 1981). 


(3) Labor force participation rates 


In 1970, 79.4 percent of men and 33.3 percent of women in Converse 
County participated in labor market activities (either working or unem- 
ployed and seeking work). Converse County has historically had higher 
than average male participation rates and lower than average female 
participation rates, compared to national statistics. Cultural charac- 
teristics account for some of the differences, but the single most 
important reason has been the particular nature of the Converse County 
economy. The Converse County economy has been dominated by extractive 
economic sectors, such as mining and agriculture, within which the 
required job skills are concentrated in managerial and skilled crafts 
occupations that have traditionally been held by men (see Table 2.12-5). 
The female labor force participation rates did increase during the 
1970s, reflecting both national trends as well as increased opportuni- 


ties in the area, 


(4) Summary 


More than twice as large, with smaller households, greater occupa- 
tional diversity, and increasing labor force participation rates by 
women, the Converse County population in 1980 was much changed over 
1970. Continued growth in energy-related employment would reinforce 


these changes in the eighties. 


b.) Economy 


(1) Background 


The economy of Converse County is dominated by mining-related activ- 
ity (see Table 2.12-5). A significant portion of the mining sector's 
rise in importance occurred between 1970 and 1980 when its share of 
total employment increased from 6.9 percent to 29.0 percent. Although 


oil and gas development has been instrumental in that change, the most 
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TABLE 2.12-5 


EMPLOYMENT BY PLACE OF RESIDENCE BY TYPE AND INDUSTRIAL SECTOR, CONVERSE COUNTY, 1970, 1975, 1980 


Employment by Percentage of Total Average Annual 
Industrial Sector Industrial Sector Employment Growth 
1970 1975 1980 1970 1975 1980 1970-75 1975-80 1970-80 
Total Employment 2,341 398? 7,809 100.0 100.0 100.0 11.2 14.4 12.8 
Farm proprietors 311 280 244 1373 7.0 3.1 AR I eT =2.4 
Farm Labor 150 217 192 6.4 5.5 Zao Pack -2.4 25.8 
Mining 162 686 2,266 6.9 E72 29.0 3345 27.0 30.2 
Construction 174 307 645 7.4 ae 8.3 12.0 16.0 14.0 
Manufacturing es 44 71 0.6 i.l 0.9 24.0 10.0 16.8 
TCPU* 203 388 389 8.7 9.7 5.0 13.8 Oot 6.7 
Wholesale Trade 28 61 128 2 2 1 eS 1.6 16.9 16.0 16.4 
Retail Trade 304 478 905 13.0 12.0 11.6 SOs 13.6 1B ee) 
FIRED | 50 103 171 Zl 2.0)” 282 15.6 10.7 i ee 
Services 229 304 1,071 926 7.6 134 5.8 28.6 16.7 
Government 360 710 905 15.4 17.8 1126 14.5 5.0 Oe 
Other 355 403 822 155 2 10.1 1025 2.6 15.3 8.8 


Source: Mountain West Research, Inc., 1981. 


aTCPU - Transportation, communication, public utilities. 
DFIRE - Finance, insurance, real estate. 
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important component of mining growth has been the uranium industry. 
However, toward the end of 1980, the uranium mining industry in Converse 
County began declining. Dramatic changes in national markets have 
resulted in major employment decreases and mining and milling operations 
curtailments. It is expected that these reductions would most likely 


continue for the near future. 


(2) Employment and income 


Between 1970 and 1980, employment in Converse County more than 
doubled. Of the estimated 7,809 jobs in 1980, about 56.8 percent, or 
approximately 4,400 jobs, were devoted to basic economic activity 
(activity originating as a result of demand outside of the study area). 
Nonbasic employment, defined as activity responding solely to local 
demand, comprised the remainder. Trade services and government sectors 


accounted for more than 66 percent of the nonbasic employment total. 


Unemployment rates in Converse County rose from 2.1 percent in 1979, 
to 3.1 percent in 1980 (Wyoming Employment Security Commission 1981). 
Increases in unemployment in 1980 have accelerated in early 1981 due to 
depressed housing construction and substantial layoffs in the uranium 
industry. More significant cutbacks are scheduled in 1981 for uranium 
mining and milling facilities in the county, driving the unemployment 


rate higher (Mountain West Research, Inc. 198lc). 


During the 1970-80 period, per capita personal income increased at 
an average annual rate of 11.3 percent to an estimated $11,343 (Mountain 
West Research, Inc. 198l1c). Accounting for approximately 44 percent of 
labor and proprietors' income in 1978, the mining sector has exerted an 
important influence on average per capita income. Average wages in the 


mining sector grew from $9,130 in 1970 to approximately $24,236 by 1978. 


(3) Significant trends and influencing factors 


In spite of a projected expansion of oil and gas drilling activities 
in Converse County, the rapid decline of the uranium industry would pro- 


duce a contraction of the county economy in 1981. This contraction would 
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only be reversed by more rapid increases in other basic sector activi- 
ties, principally those related to coal, oil, and gas. 

As Converse County trade centers -- Douglas and Glenrock -- have 
expanded, they have captured an increasing share of nonbasic or 
"induced" economic activity. The rate of increase has undoubtedly been 
somewhat reduced by the presence of Casper, a regional trade center, 
within easy commuting distance. Nevertheless, the trend toward more 
extensive trade and service infrastructure within Converse County is 


expected to be maintained. 


c.) Local Government 


Converse County operates under a commissioner form of government, 
where three commissioners constitute the county's policy and administra- 
tive board. Both Douglas and Glenrock have a mayor/council form of 
government with an attendant city administrator. In addition, the 
county has organized a joint powers board consisting of representatives 
of the county commissioners and the two city councils who deal with 
problems common to both cities and/or the rural areas. (Mountain West 


Research, Inc. 1981b.) 


d.) Government Facilities and Services 
(1) Converse County 


(a) General administrative services and protective 
services 
The county's major administrative offices include the county 
assessor, the county clerk, the county treasurer, and the staff to the 
county commissioners. Protective services are provided by the county 
sheriff, the justice system, the county attorney's office, and the 
probation and parole office. These services are adequately staffed and 
have sufficient space for their functions, with the exception of the 
county attorney's office. From 1979 to 1980, the district court filings 
increased by 31 percent. With this increase in case load, there has 
been no increase in staff. Under these conditions, higher salaries in 


the private sector have made filling positions difficult (Mountain 
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West Research, Inc. 1981ld). The justice system adjusted to the higher 


work load by recently changing from a justice of the peace court to the 


present county court (see MWRI, Socioeconomic Technical Report, 1981b). 


(b) School districts 


Converse County has two school districts: District No. 1 serves 
Douglas and eastern Converse County; District No. 2 serves Glenrock and 
western Converse County. In addition to offering grades K-12, the dis- 
trict provides special education, continuing education, and recreation. 
The only physical plant deficiencies are in District No. 2 (see Table 
2.12-6); however, planned facility additions for 1982 would overcome the 
problem. Because of these facility constraints, the student/teacher 
ratiolin, District No... 2) ie quite high:) 2007) to lL, compared to 17:4. to I 
in Douglas and 13.6 to 1 statewide. When the district moves into the 
new buildings, additional teachers would be hired. Staffing in District 
No. 1 is sufficient -- both the district and the state regard a student/ 


teacher ratio of 18 to 1 as adequate (see Mountain West Research 1981b). 


(c) Libraries; health and human services 


The county library system has a main facility in Douglas and a 
branch in Glenrock. An expansion of the Glenrock branch is now planned 
(Mountain West Research, Inc. 198le). Health and human services are 
delivered by county, regional, and state offices which include: the 
County Health Department, Division of Public Assistance and Social Ser- 
vices (DPASS), Eastern Wyoming Mental Health Center, County Vocational 
Rehabilitation Office, Job Service, and the Agricultural Extension Ser- 
vice. With the exception of the county health department, all of the 
services are funded by state or federal agencies. (Mountain West 


Research, ‘Inc. 198lf,)1981g, 198ih, 1981i,, 19813). 


The 32-bed hospital in Douglas is county owned. Plans have been 
approved to construct a new 44-bed hospital. Presently, the community 
has a severe physician shortage and is in the process of recruiting a 


doctor. (Present ratio is 1 to 3,000; 1 to 1,200 is national standard 
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TABLE 2.12-6 


SCHOOL ENROLLMENT, CAPACITY, AND STUDENT/TEACHER RATIO 








Capacity? 
District No. 1 Grade 1977 1978 1979 1980 Maximum> Optimum> 
Enrollment K-5 894 959 979 1,036 1,500 1,300 
6-8 412 438 447 473 700 700 
9-12 494 496 526 568 800 750 
Total 1,800 1,893 1,952 2,077 3,000 2,750 
Student/ 
Teacher 
Ratio 18.1:1 17.3:5 16.8:1 1 4e 


——e—_—- er 


District No. 2 Grade 1977 1978 1979 1980 1980-815 1981-82h 1982-83b 


CC Or rrr rrr On eee Eee 


Enrollment R=5 456 528 655 640 600 600 1,100 
6-8 Lz 152 168 279 450 450 
o= 12 266 288 312 330 600 600 
Total 874 968 i, 135 1,249 1,100 1,650 2,150 

Student/ 

Teacher 

Ratio 18.9 VRE) 20.1 20,7 


Source: Mountain West Research, Inc., Socioeconomic technical report, Billings, Montana, 1981. 


Notes Excludes rural schools. 
4amMaximum capacities were provided by year. 
Beapacities were provided utilizing a range regardless of the year 
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and 1 to 1,311 is the state average.) The dental manpower is somewhat 
short (1 to 2,400 presently; 1 to 2,000 is optimal). The problem is not 
regarded as severe. Other medical manpower such as nurses and techni- 
cians within the hospital are presently adequate to meet Medicare stand- 


ards for staffing. (Mountain West Research, Inc. 1981k.) 


(2) Town of Douglas 


(a) General administrative services and 
protective services 

The city's administrative offices include city administration, city 
clerk, city treasurer, and planning. Protective services include the 
police, fire department, and municipal court. Although both admin- 
istrative and protective services have adequate equipment and staff, 
there is a severe inadequacy in present office space. (Presently, the 
city is using storage space for office space. There is no office space 
for sworn officers or evidence storage.) The city intends to alleviate 
this problem through an addition to city hall; however, no date has been 
set for construction (Mountain West Research, Inc. 19811). The city's 
fire department is a volunteer organization, with adequate volunteers 
and equipment to meet emergency situations (Mountain West Research, 


Inc. 1981m). 


(b) Public works 


Douglas draws 1.8 MGD of water from the Box Elder Spring formation 
and up to 2.5 MGD of chlorinated water from the North Platte River. The 
city's water demand averages 1.7 MGD, and therefore both water supply 
and treatment have excess capacity to meet peak flow and fire flow. The 
existing sewage lagoon is capable of serving a population of only 1,900. 
However, the city has received an EPA 201 planning/design grant which, 
if funds are available, would result in a 19-acre aerated lagoon, with a 
capacity for a population of 17,400. Solid waste is collected and 
processed by the city. The equipment and staffing are adequate for 
present collection demands, and the landfill would serve the city for 


100 years. (Mountain West Research, Inc. 1981n, 19811.) 
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(3) Town of Glenrock 


(a) General administrative services and 
protective services 
The city offices, including the administrator, town clerk, trea- 
surer, and planning staff are located in the new city hall, which is 
adequate for current use. Protective services include the police 
department (8-1/2 officers, 4-1/2 dispatchers, and 3 vehicles), the 
municipal court (part-time judge and clerk), and a volunteer fire 
department. Equipment, staffing, and office space are presently suf- 
ficient to meet service demands of Glenrock (Mountain West Research, 


inc.) [98lo7,Plysipyeaoela). 


(b) Public works 


The city receives 1.2 MGD of water from its well system. With a 
storage capacity of 1.6 million gallons, the supply is adequate for both 
peak and fire flow. In 1981, the city's solid waste site was nearing 
its capacity, and city officials state that it would need to be replaced 
by 1985. (Mountain West Research, Inc. 1981; Stuart/Nichols Associates 
1978.) 


(4) Recreation 


Within Converse County, 284 acres of municipal and school parks pro- 
vide urban recreation opportunities (see Table 2.12-7). The county's 
major role in these services is the appropriation of funds for community 


level programs and/or facility construction. 


In Douglas, there are 20 undeveloped acres and 104 developed acres 
of park land in 4 city parks and numerous school sites. Facilities on 
these lands provide opportunities for tennis, softball, golf, picnick- 
ing, swimming, golfing, camping, roller skating, and others (see MWRI, 
Socioeconomic Technical Report, 1981b). The community's indoor facility 
(the Community Recreation Center) includes a swimming pool, racquetball 
courts, riflery range, basketball, volleyball, tennis courts, exercise 
room, and gymnasiums. Douglas also has a privately owned bowling 


alley. Programming of facilities by the school/community recreation 
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TABLE, 2.12-7 
RECREATION INVENTORY -- COMMUNITY FACILITIES 
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acreage unknown 


assume .5 acre/site 


and tables 
m Include 2 pools and 12 wading pools 


m 26 areas contain picnic acreages which include shelters 
“p 29 sites, 


Ss Same trail used for all 3 activities 


k Proposed river development 
t Acreage unknown 


r Portable backstops 
wu Sites undesignated 


p hee, LOSL. 


a b Also included in Campbeit County (total) 


c Acreage represents fairgrounds only 
‘d Acreage represents 83 acres of fairgrounds plus 


Mountain West Research 
,680 acres of county administered recreation 


lands 
e Owned by National Guard 
tnose currently under construction 


7 
Existing course not in useable condition 


h Existing acreage for course undeveloped 


4 Under construction 
es) Includes both developed and patural areas, and 


f£ Existing structure not in operational condition 


Source: 
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staff and the Youth Recreation Board has increased participation in 
certain activities, thereby creating a current need for additional ball 
diamonds, racquetball courts, developed park acreage, and bicycle paths 


(Mountain West Research, Inc. 19811, 198lr). 


Although park land dedication is not mandatory, Glenrock has 60 
acres of developed and 100 acres of undeveloped park land. Existing 
facilities are included in Table 2.12-7. The planned 1981 construction 
of facilities at the school site would include a football/track stadium: 
a baseball/softball diamond; tennis, volleyball, and basketball courts; 
and playground equipment (Mountain West Research, Inc. 198ls). Further- 
more, the city recreation master plan identifies development of the 
existing 80-acre pool/park complex as a top priority, with improvements 
to include ball diamonds, a rodeo arena, picnic facilities, a motorcross 
track, and support facilities (The Douglas Budget 1981). Existing 
inadequacies include the need for one softball diamond. However, with 
the proposed construction plans, this inadequacy would be met for the 
existing population. Indoor recreation is currently not available, 
however, with the exception of the school gymnasium and a privately- 
owned bowling alley. Although an indoor facility is desired, financial 
constraints prevent its immediate construction (Mountain West Research, 


Inc. 19810)% 


e.) Housing 


The housing stock in Converse County has expanded rapidly during the 
seventies in response to population growth generated by energy develop- 
ment. Throughout this period, the housing market remained tight. Com- 
ponents which influence the market include housing stock and mix, prices, 
condition, vacancy rates, supply constraints, and the regulatory frame- 


work. 


(1) Housing stock and mix 


Over the last decade, Converse County housing stock and mix char- 
acteristics have changed dramatically (see Table 2.12-8). Overall, the 


number of dwelling units in the county increased by 133 percent during 
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TABLE 2.12=8 


CONVERSE COUNTY HOUSING STOCK AND MIX, 1970-1980 





De erase. eS 








Housing Type 1970 1980 % Change 1970 1980 % Change 1970 1980 % Change 1970 1980 % Change 
Single Family 1,741 3,047 +75 a95e@ 1,353 +70 396 618 +56 550 1,076 +96 
(3 of Total) (77%) (58%) . (75%) (59%) (77%) (57%) (87%) (57%) 
Multifamily 254 639 +152 197 372 + 88 57 268 +370 _ = = 
(% of Total) (11%) (12%) (18%) (16%) (11%) (25%) 
Mobile home 202 61,554 tol] 74 550 +643 61 201 230 | LT? 803 +586 
(8 of Total) (11%) (30%) . (7%) (248) (12%) (18%) (10%) (43%) 
TOTAL 2,281 5,2An0 GL33 21,0668. 2,274 +113 514 1,087 +111 667 1,879 Eos 
% (100%) (100%) (100%) (100%) (100%) (100%) (100%) (100%) 
Percent Owner 
Occupied 70% nea. 65% 71% nea. 





Sources: U.S. Department of. Commerce, Bureau of the Census. 1970. Housing characteristics for states, 
cities and counties, Wyoming. Washington, D.C.: U.S. Government Printing Office, 1973; Mountain West Research, 
Inc., survey of Converse County tax records, March 1981. Excludes seasonal dwelling units. 


@Fxcluding seasonal units. | 
Ptncluding townhouses. 
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the decade, with the period of most rapid expansion occurring between 
1975 and 1978 when approximately 1,130 units were added to the housing 
stock (Wyoming Department of Economic Planning and Development 1979). 
During the 1970-80 period, the average number of persons/dwelling unit 


increased slightly, from 2.64 to 2.68 persons. 


Mobile home and single family detached units accounted for 88 
percent of the housing mix in 1980, while multifamily dwellings made up 
the remaining 12 percent (see Table 2.12-8). Since 1970, mobile homes 
accounted for an increasing share of the housing market. In 1970, 
mobile homes accounted for 11 percent of the total housing stock in 
Converse County. By 1980, the mobile home share was 30 percent. Over 
the same period, single family share of the housing stock fell from 77 


percent to 58 percent. 


Unit cost inflation and high interest rates have accelerated the 
trend toward less costly mobile home and multifamily units. From 1978 
to 1980, 523 units were added; 11 percent were single family detached, 
31 percent were multifamily (including townhouses), and 58 percent were 


mobile home units (Mountain West Research, Inc. 1981b.) 


Converse County's transient lodging accommodations are concentrated 
around Douglas and total nearly 400 motel rooms plus 200 camping/RV 


spaces (Mountain West Research, Inc. 1981b). 


(2) Housing prices, conditions, and vacancy rates 


The 1980 median price of newly constructed, single family detached 
dwellings in Converse County ranged from $65,000 to $70,000. Homes in 
Douglas averaged $70,000, while those in Glenrock averaged $68,000. At 
current lending rates, these homes are no longer affordable for most of 


the population (Mountain West Research, Inc. 1981b). 
Mobile home prices vary widely, depending upon the type of unit. In 


1980, a 14 foot by 80 foot average unit cost about $27,000. Townhouses 


and condominiums cost somewhat less than single family dwellings, while 
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apartment unit rents averaged $375 in Douglas and $300 in Glenrock 
(Wyoming Department of Economic Planning and Development 1980a, 1981b). 
In 1980, monthly rental rates for single family homes -- both old and 


new -- averaged around $550 (Mountain West Research, Inc. 1981b). 


The quality of Converse County housing stock in 1978 was relatively 
good: 5.6 percent of housing was classified "substandard" (Wyoming 
Department of Economic Planning and Development 1979). In addition, by 
1980, over half of the county's total housing was less than ten years 


old. 


Indicative of tight housing market conditions in the county have 
been low vacancy rates. In 1980, they were estimated to be 4 to 5 per- 
cent (Mountain West Research, Inc. 198l1t), with the vacancy rate for 
assisted housing units effectively at 0 and that for mobile home spaces 
at about 4 percent (Mountain West Research, Inc. 1981b). During 1981, 
this pressure on existing housing is being offset by units becoming 


available due to the precipitous decline in uranium industry employment. 


(3) Housing supply conditions 


Housing development capacities in Converse County are generally 
good. During the 1970-80 period, up to approximately 200 single family, 
250 mobile home, and 100 multifamily units were added in peak years by 
Converse County builders and developers. Moreover, land available for 
development is plentiful. Property that is either subdivided or in the 
subdivision planning stages totals over 6,700 additional dwelling unit 
sites, much of it concentrated in Douglas and Glenrock (Mountain West 


Research, Inc. 1981b). 


Constraints which may limit Converse County developers/builders' 
Capacities to respond to any large, future upswing in housing demand 
include high construction and financing costs (which make it difficult 
for developers to undertake large residential construction projects 
without some certainty of occupancy), limited subcontractors, 


construction labor, and building materials supplies. 
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(4) Housing development regulations 


The Converse County Land Use Plan (Converse County Planning Commis- 


sion 1978) and current zoning policies favored by the county planning 
board and local officials emphasize the concentration of future resi- 
dential development within the city limits of Glenrock and Douglas and 
within a one-mile radius of designated rural centers. These policies, 
combined with local permitting procedures and high housing costs, would 
induce much higher density development than has been recently exper- 
ienced and reinforce the change in mix away from Single family detached 


units. 


f.) Land Use 
(1) Rural County 


The 1978 county land use plan discourages the conversion of lands 
from agricultural to other uses and encourages orderly residential 
development within designated incorporated centers. Rural residential 
development outside of these centers must be in an approved subdivi- 
sion. These policies assure that future growth would be controlled so 
as to reverse the recent trend of dispersed, spontaneous residential 


growth in the rural areas. 


(2) Town of Douglas 


Commercial areas in Douglas lie along major highways, with most 
residential development north and west of Douglas. Approximately two- 
thirds of the land within the city limits is vacant, the major portion 
being zoned residential (Mountain West Research, Inc. 1980a). Table 
2.12-9 provides a breakdown by use. Several residential subdivisions 
exist outside municipal boundaries, but within the city's planning area 


(Douglas Planning Commission 1981). 


Existing land use plans and zoning regulations encourage development 


within the city limits (Douglas Planning Commission and Converse County 
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TABLE 2,12-9 


CITY OF DOUGLAS -- LAND USE, 198d 


———_---—————————————————— 


Existing Vacant Total 
Use Acres Acres Acres 
a Se a ee ee ae oS Ie a eee 
Residential 387.85 1,337.95° 1,725.80 
Commercial 66.48 135.8 202.28 
Industrial 31.79 43.19 74.98 
Public/Quasi-Public 252.14 74.8 326.94 


ee ee 
TOTAL 738.26 1,591.74 2,330.00 


a a ee see cs Se ee ee 
Source: Mountain West Research, Inc., 1981. 


Note: Excludes transportation land uses. 


“Excludes 148.30-acre airport site within the city. 
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Planning Commission 1976). Even so, constraints due to infrastructure 
deficiencies and flood plain locations preclude development of some 

vacant acres. Pending policies and decisions which may affect future 
land use include the proposed airport relocation, a Highway 59 bypass, 
and the annexation of the Brownfield Tract (south of the city limits). 


(Mountain West Research, Inc. 1980a.) 


(3) Town of Glenrock 


Glenrock land use patterns include an older core area with mixed 
residential and commercial development, while newer residential develop- 
ments are to the east, south, and west (see Table 2.12-10). Approxi- 
mately two-thirds of the city's acres are vacant, with nearly all of 
this (546 acres) designated for residential use (Mountain West Research, 
Inc. 1980b). As in Douglas, numerous residential subdivisions surround 


the community. 


Policies in the 1978 land use plan include no further annexation, 
with concentration on development of existing vacant acres. Present 
water and sewer infrastructure constrain some development and expansion 
in areas of higher elevation, however. (Glenrock Planning Commission 
and Converse County Planning Commission 1978.) The present zoning 


ordinances are under revision by the city. 


g.) Fiscal 


This section presents a brief overview of the historical and current 
fiscal condition of the major governmental entities in Converse County. 
Revenue and expenditure trends are discussed for county, municipal, and 
school district budgets. It should be noted that the 1981 Wyoming leg- 
islature passed a sales tax impact assistance measure aimed at getting 
funds into impacted communities "up front" when impacts are actually 
occurring. The effect of this tax has been included in the revenue 


estimates. 


2-208 





+ 
eintovrsas; git ot aot eA 





























ence to preaeey pe ebate | Boot 
bon 0% gnaite yam dotdw sepketcih ‘bos apenas ne _ 
seated C2 vawipla & oltenol 2 Henie Berogery 4 yon fk et 
elogiotl ytie ed2-3e sein Sosa? Statnawoae « edt to pes ot hes 


« i’. rt a Ae 


Lae — foresee ae nisiaue OM) 


oh 7 7 a’ Nay) 

‘ ‘, ros : 4) ae : . 

a 0 i Sew hd 

af Md : Aan - 


é 7 


bexim iitw see S300 seAio rs ebikogt etmasseg @aU: past jooansto 
-qoluved Laltnebiees sewer olde anoneo bone Saiorec nodD oe sisal 


ee 
“teow .(0Ll-Si.0 eatet aoe) son bis wditnon «Ja60 wits os. eis syne 


' 7 


ys tte viuean doiw ighieuey ess eri =" ee po ws to abs tad-owd. ‘yiesam ] : 
: ,) 


Lftaaeear safe miatdpowt) seu feian Ate 16% ‘Bestar! Sas) het. be) aids od 
ch, a s 
bruotucs teolaiviteign Laignebiac: auoweG@h g@aleuved ni 2A. idopeL a 
Ya heme ‘eta if ie : 


re 
J 4 jl / io * . . ha re 7 
Lo nweom edvawt oc eGutont osto sep heed Otel edz ni eetor fot... _ 
. . Tee 


2S i os Sagsee onigaixne toa Sageigeteveh mo noltauttieonag: dtu a 
MOT east or Yori wy a amoe ol ast eee waits > asi tz FO brs seta BS 
: | yy 

h Foertnal isvenme <moltiarvale * mints te BASIS nb - 


ie ® ore ye yee Re Fab i »nee pies pence) prt gry To te Le) ea revad ‘Bae , aS ie 
ae a 
“ke we ya nol2ivsa: yabaa wis soonnadbre 2 


Scum cr ht indinodadd gat Bo woeatieyy Leda * Bins: 9 not tose eidT - 
"4 bn OY KeTAvOO, 1a pistons £ Lsouanrerep setae Be Io wes stbnos tesea3, 
nt .leetotnems .vaivoo ob beasemett oe ehaes? - asiboegue bea’ soowren, | 
vol prianyW L6e1 edt dado haton fee bLuasdie yt oe toque goliath Loos ioe 
wiittep 26 bomis ate Rom Oxon} steteen Sonim ect Pelee 's beraay ie ia 

giiewvsos 234 actonegmt eetite, aod qu sols imomn betzegmt ae 


arqet! Shae 


sunevex of7 ni bobs toad, tt ea end ad bas 20 ron ae. en 





907@-t 


TABLE 2.12-10 


TOWN OF GLENROCK -- EXISTING LAND USE, 1981 


Existing Vacant Total 

Use Acres Acres Acres 
Residential 216.06 546.20 762.26 
Commercial 2lLens 20.74 41.87 
Industrial 38.42 159.93 198.65 
Public/Quasi-Public 64.69 ign teas 
Agricultural 4.84 4.84 
TOTAL 345.46 739.61 1,085.05 


Source: Mountain West Research, Inc., 1981. 
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(1) Converse County 


Between 1975 and 1980, total revenues increased at an annual average 
rate of approximately 30 percent. This trend is expected to continue 
with property taxes accounting for 59.2 percent of total 1981 budgeted 
revenue and sales taxes comprising 10.7 percent. (See Table 2-12-11.) 
Total expenditures increased at a rate of 33.9 percent during the same 
1975-80 period, while general funds expenditures increased by 41.4 


percent annually. 


(2) Douglas 


Although the growth of Douglas" revenues has slowed in recent years, 
the large cash balances carried forward in FY 1980-81 left a sound 
fiscal base. The additional oil and gas severance tax and sales tax 
impact assistance measure, enacted by the 1981 legislature, should 


enhance the town's ability to finance future growth. 


Between 1979 and 1980, the years for which actual revenue data are 
available, total revenues increased by 36 percent. The sales tax was 
the largest source of revenue, accounting for an estimated 24.9 percent 
of general fund revenue in 1981. Between 1978 and 1980, general fund 


expenditures increased at an annual average rate of 6.9 percent. . 


(3) Glenrock 


Between 1975 and 1980, total revenues increased at an average annual 
rate of 26.8 percent (see Table 2.12-11). As in Douglas, sales taxes 
comprised the largest source of revenue in 1981. Total expenditures 
increased at an annual average rate of 24.3 percent. General fund 


expenditures grew at a slightly faster rate of 32.8 percent. 


The recent national economic recession and its effect on the con- 
struction sector has led to lower revenues than expected for the town of 
Glenrock. As a result, several new service programs were not able to be 
undertaken as anticipated. However, the additional oil and gas sever- 
ance tax which was recently passed by the 1981 legislature should sig- 


nificantly improve the town's revenue outlook. 
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TABLE 2.12-11 


REVENUE AND EXPENDITURE HISTORY 


Tn 


Annual Average 


Actual > Actual Actual Actual Actual Actual Percent Change Budget 
1975 1976 1977 1978 1979 1980 1975-1980 1981 
el i a 

Converse County 

Revenues 1,754.2 2,904.3 37 53a..3 3,906.1 57518 .8 6,502.5 30.0 5,616.7 

Expenditures 1,318.0 1,810.2 2,664.2 fy took 4,322.4 5 0gs a0 3.5) 5,508.0 
Town of Glenrock 

Revenues 786.3 987.3 a 320.8 1,602.8 26.8 1,505.4 

Expenditures 770.0 911.4 Pe LEP: 1,479.4 24.3 1,505.4 
School District No. 1 

Revenues 5, 82009 7,366.7 8, 520.8 10,997.4 23.6 LL), 343.5 

Expenditures 3,751.4 3,886.3 5,369.4 6,660.1 eed La 323.0 
School District No. 2 

Revenues 2,193.9 2,381.8 2,876.8 3,620.7 16.2 4,633.5 

Expenditures 1,826.0 2,046.3 ra i BC 2,603.6 12.6 4,633.5 
Town of Douglas 

Revenues 1,963.64 4,598.3 ip on ie ae | 36.0 5, 908.0 

Expenditures 1,735. 7% 4,670.54 6,376.92 51.0 5,981.3 


a a aa a ea ra ce Ee aE a 


Source: Compiled by Mountain West Research, Inc., 1981, from district budgets. 
Note: Totals may not sum due to rounding; figures represent thousands of dollars. 
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(4) Converse County School District No. l 


Between 1975 and 1980, general fund total revenues increased at an 
annual average rate of 23.6 percent, while expenditures increased by 


21.1 percent. 


The recent fiscal history of Converse County School District No. 1 
has been favorable. The FY 1980-81 budget reflects a sizable cash carry 
fortatd and includes expenditures of $3.3 million for non-program 
charges. This balance is placed in the construction fund and is avail- 
able for school building construction. At the beginning of FY 1980-81, 
the district was bonded to 32.7 percent of total borrowing capacity. 


District No. 1 does not receive state foundation program funds. 


(5) Converse County School District No. 2 


Recent bond issues have left Converse County School District No. 2 
bonded to over 98 percent of total borrowing capacity. The current 
policy of equalizing the assessed valuation per pupil between the 
county's two districts has aided the financial situation of District No. 
2. Even so, a sizable portion of capital expenditures is still financed 
from the general fund. The district presently levies the maximum 25 
mills for operations. Like District No. 1, District No. 2 does not 
receive state foundation program payments. The district local property 


taxes account for 49.8 percent of the budgeted 1981 revenues. 


h.) Social Characteristics 
(1) Community social structure and processes 
(a) Douglas 


Douglas is a community presently undergoing change in its social and 
decision-making structure. For many years, the major employment sector 
in the county was agriculture, with Douglas serving primarily as a trade 
center for nearby ranchers. Energy-related growth has brought a rapid 
increase in population and employment. By 1978, the mining sector 


replaced agriculture as the major employer in the county economy. The 
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implication to Douglas has been a large influx of new residents to the 
community. In contrast to the existing population of Douglas, many of 
these newcomers are residentially mobile, given the nature of the energy 
industry, and they have different age, occupational, and family charac- 
teristics than the longer-term residents. For example, the number of 
working age adults and young children has increased both in absolute 
numbers and as a percentage of total community population. The net 
effect has been that many of the traditional social interactions and 
governmental procedures in the community are changing. For example, it 
is no longer possible to know or at least recognize everyone in the com- 
munity; people with different economic and demographic characteristics 
are beginning to become part of the community, and their contributions 
and demands differ from those of the long-time residents. In addition, 
demands on government services are increasing, causing a change both in 


number of personnel and procedures. 


Douglas is presently adjusting to and accommodating the changes 
brought by the energy growth of the 1970s. Although the high mobility 
of many newcomers Hoes not facilitate familiarity among community resi- 
dents and hinders participation of newcomers in community and govern- 
mental activities, it does appear that newcomers are becoming integrated 
into the community. As a result, both the formal organizations and 
institutions in the community (local government; churches; and frater- 
nal, civic, and social organizations) and the informal networks for 
community decision-making and socializing are expanding to include both 
long-term residents and newcomers. Through this process, the community 
is gaining experience and confidence dealing with a more diversified 


population. 


(b) Glenrock 


Glenrock's history and location have influenced its social organiza- 
tion significantly. The proximity of oil fields, uranium and coal 
mines, and the Dave Johnston power plant has resulted for many years in 
a large number of permanent community residents who are not and have not 


been associated with the agricultural sector. The high proportion of 
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Glenrock residents in the mining, manufacturing, and TCPU (transporta- 
tion, communication, and public utilities) sectors illustrate this 
point. The existing social structure in Glenrock reflects the occupa- 
tional diversity in the community as well as the fact that the popula- 
tion of the community has been composed of both long- and short-term 


residents for some time. 


Despite its proximity and economic ties to Casper, it is clear that 
many Glenrock residents have a strong sense of community and oppose 
seeing the town lose its identity and evolve either into a bedroom 
community for Casper or for large numbers of temporary energy workers 
who would have no ties or interest in the community. This concern has 
developed in response to the fact that downtown retail and service 
sector growth has been inhibited by the nearness of Casper and the full 
range of goods and services it offers, and that Douglas, not Glenrock is 


the governmental center of Converse County. 


(2) Lifestyles, attitudes, and values 


Long-time residents in both Douglas and Glenrock have maintained 
many of their traditional values and lifestyle characteristics. How- 
ever, the influx of new persons has decreased the commonality of life- 
style in the communities while increasing the number of social groups in 
each. This has affected Douglas more than Glenrock. Consequently, 
although both communities in Converse County have maintained a conserva- 
tive economic, political, and social stance, there has been an increased 
acceptance of land use controls and zoning (Mountain West Research, bee lel 
1981b), increased use of governmental services, and increased opportuni- 
ties open to females. As is typical in rural communities throughout the 
United States, the residents of Converse County favor economic/indus- 
trial growth, though expressing concern over uncontrolled growth and the 
effects of energy development on the stability of the area and its 
lifestyles (Albrecht 1978; Murdock and Leistritz 1979; Mountain West 
Research, Inc. 1975, 1981b; Thompson 1980; Uhlman et al. 1976; Massey 
LOT 7). 
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At this time, there appears to be a sense within both communities 
that energy development is inevitable and that the communities and 
county must prepare for and influence that development (Mountain West 
Research, Inc. 1981b). There is widespread interest by residents in the 
communities and county to find out what would happen and in developing 
procedures to address growth issues. To date, some mechanisms such as 
planning, land use, and zoning regulations and the joint powers board 


have been established to deal with immediate growth issues. 


(3) Indicators of well-being 


The issue of social well-being and the psychological effects of 
energy development on individuals has been raised by various research- 
ers. Some indicators have been developed to identify when "well-being" 
problems are occurring. Measures which have been identified as useful 
indicators of well-being include rates of individual behavior (e.g., 
suicide, crime, divorce, infant mortality, child and spouse abuse, 
alcohol and drug abuse, and school drop-out), case loads of helping 
institutions and agencies (e.g., public assistance and welfare, mental 
health, and unemployment), economic status (e.g., per capita income 
distribution, inflation, and cost of living), and availability/quality 
of facilities and services (e.g., housing characteristics, school class- 


room size, and retail goods and services). Data on these indicators for 


the study area are included in the Socioeconomic Technical Report (Moun- 


tain West Research, Inc. 1981b). 


Although these data must be interpreted cautiously since a variety 
of factors affect the measurement and significance of these indicators, 
the data for Converse County do not indicate a high level of social 
problems and do indicate favorable economic status for the population as 
a whole. Interviews with service agency representatives and community 
residents confirm the view that Converse County is not experiencing 
extraordinary problems in terms of the social well-being of its resi- 


dents. 
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2.) NATRONA COUNTY 


ae) Population and Economic Conditions 


In 1980, Natrona County had a population of 71,589, an increase of 
over 20,000 people since 1970. While Casper remained the population 
center of the county (56,036 in 1980), its share of the county declined 
from 91 percent in 1970 to 78 percent in 1980. (See Table 2.12-12.) 


Recently, population growth in the county and its communities has 
slowed due to the depressed conditions of the uranium and housing con- 
struction industries. Also, household size declined from 3.12 to 2.52 
between 1970 and 1980, which implies greater housing unit demand and 
lower school enrollments per capita. It is anticipated, however, that 
since Casper is a regional trade center, energy-related activities in 
the surrounding counties would provide some growth stimulus for the 


Casper area. 


Per capita personal income grew at an annual rate of 10.3 percent 
between 1970 and 1978 when it was $11,415 (ule) Department of Commerce, 
Bureau of Economic Analysis 1980). The 1980 per capita income estimate 
is $12,469 (Mountain West Research, Inc. 198lc). Unemployment in the 
county has been low since 1970, being at 3.1 percent in 1980 (Wyoming 


Employment Security Commission 1981). 


b.) Government Facilities and Services 
(1) Natrona County 


(a) County administrative and protective 
services 


Of the various services offered by the county, only the county court 


is experiencing capacity problems (see MWRI, Socioeconomic Technical 


Report, 1981b). 


(b) School district 


The facilities of Natrona County's school district are crowded with 


grades K-9 presently exceeding capacity levels (see Table 2.12-13). The 
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TABLE 2.12-12 


COMMUNITY POPULATION, NATRONA COUNTY, 1970-80 


1970 1980 1970-80 Change 
Share of Share of Share of 
Community Population Total Population Total Population Total 
(3) (3) (3) 
Casper Divsion 46,711 91 57,698 80 10,987 53 
Casper City 39,361 Cm 51,016 71 Tis O59 ot 
Mills Town 1,724 3 Zpka9 3 415 2 
Balance of Division 5,626 it 4,543 6 -1,083 -6 
Casper North Division el 998. 4 4,243 6 2,245 ll 
Casper South Division 2,185 4 4,916 7 2p io 
Evansville 832 1.6 27652 4 1,820 9 
Balance of Division 355 2.6 2,264 3 911 4 
Hells Half Acre Division 370 i 5 4,999 a 4,629 a! 
Natrona County 51,264 100% 71,856 100% 20,592 100% 


Sources: U.S. Department of Commerce, Bureau of the Census, 1980 final population and 
housing unit counts, Washington, D.C.: U.S. Government Printing Office, January 1981. 
includes Edgerton and Midwest. 
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TABLE 2.12-13 


ENROLLMENT AND CAPACITY BY ELEMENTARY, JUNIOR HIGH AND 
HIGH SCHOOL, SCHOOL DISTRICT NO. 1 -- NATRONA COUNTY 








Enrollment 
Grade Lid 1978 1979 1980 Capacity 
K-6 6,894 7,183 6,981 7,411 6,800 
J=9 3,124 3,013 2,894 2,868 2,500 
10-12 3,345 3,103 3,176 2,932 3,300 
TOTAL 13,363 13,299 13,051 L3,e2ln 12,600 





Source: Mountain West Research, Inc., Socioeconomic technical 
report, Billings, Montana, 1981. 
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county is presently using 51 temporary classrooms. A recent successful 
bond issue would allow 25 units to be replaced by 1981. (Mountain West 
Research, Inc. 198lu.) 


(c) Health and human services 


Memorial Hospital of Natrona County offers a full range of specialty 
care, with 104 physicians and a 282-bed capacity. There are 2 nursing 
homes in Casper, 54 general practitioners, 38 dentists, 6 chiropractors, 
5 nurse practitioners, 8 optometrists, 70 pharmacists, and 1 psychia- 
trist. All of these services are considered adequate for the population 
service area. The county public health department, however, is inade- 


quately staffed. (Mountain West Research, Inc. 198lv.) 


(2) City of Casper 


(a) General administrative services, protective 
services, public works 
The city's administrative offices are located in a new building 
which has excess capacity. Protective services, including the police 
department and municipal court, are located in the new hall of justice, 
while fire fighters are located at five stations. Staff, equipment, and 
facilities for administrative and protective services are considered 


adequate. (Mountain West Research, Inc. 1981b.) 


The city draws and treats 12 to 18 MGD from the North Platte River 
and 22 MGD from wells. The average daily demand is 9.5 to 9.9 MGD. 
With expansions now under construction, the water supply and treatment 
would continue to have excess capacity. Sewage is treated ina 
two-stage sludge plant with a capacity of 6.5 MGD. At present, this 
plant runs very near capacity with peak flows of 6.04 MGD. The sewage 
collection system has some deficiencies, however, causing leakages to 
occur during peak flows. The manpower, facilities, and equipment for 
public works departments are adequate with the exception of the sewage 


collection system. 
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(3) Recreation 


The community of Casper has 50 park sites encompassing 623 acres of 
developed land, 406 acres of natural areas, and 1 ski area. In addi- 
tion, there are 1,100 acres pending development. The YMCA, Community 
Recreation, Inc., a private racquet club, and Natrona County schools 


provide most of the indoor recreation facilities for the community. 


Currently, there is a need for 14 tennis courts, 7 baseball fields, 
7 softball fields, and 1 swimming pool. Additional indoor recreation 
facilities are also needed, but construction of a public indoor facility 
in 1981-82 would alleviate much of this need. (Mountain West Research, 
Inc. 198lw.) Private enterprise also provides recreation facilities 
including 2 golf courses, a racquetball club, tennis facilities, and 5 


bowling alleys. 


c.) Housing 


Natrona County has had a tight housing market over the last 10 
years. This is reflected by a low vacancy rate (l percent in 1978, 
according to the Wyoming Department of Economic Planning and Develop- 
ment) and high housing costs, with the average cost of an 1,100-square- 
foot home in Casper in 1980 at $95,000 (Wyoming Department of Economic 
Planning and Development 1980c). Over the last decade, the number of 
mobile homes in the county has increased as has the mobile home share of 


total dwelling units in the county (see Table 2.12-14). 


Although housing conditions have been tight, there is enough platted 
land in the county to add 4,949 additional housing units (Natrona County 
Planning Office 1980). Also, local builders have a large capacity, as 
evidenced by local residential developers bringing more than 7,000 units 


into existence between 1970 and 1980. 
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TABLE 2.12-14 


UNIT DISTRIBUTION BY TYPE, NATRONA COUNTY, 1978 


Unit ; Casper Greater Casper Balance of 
Type Casper Suburban Natrona 
Area Area County 
Single Family 12,566 16,077 Peer i 812 
Multifamily 3,868 3,999 131 10 
Mobile Home 655 3,415 2,760 78 
TOTAL 17,089 23,491 6,402 900 


Percent of Total 
Housing Stock 70% 96% 26% 4% 


Source: Natrona County Planning and Zoning Commission, Land use plan, 
Natrona County, Casper, Wyoming, 1978. 
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a.)0 sPiscal 
(1) Natrona County 


Total revenue in Natrona County increased at an annual average rate 
of 18.6 percent Paruaen 1975 and 1980. Similarly, expenditures 
increased at an annual average rate of 23.8 percent between 1977 and 
1978. (Mountain West Research, Inc. 1981b.) Property taxes accounted 
for 25.9 percent of total 1981 budgeted revenues, and sales taxes 


comprised 26.6 percent. 


(2) Casper 


Since 1976, revenues have increased at an annual average rate of 37 
percent, while general fund revenues increased at a rate of 24.5 per- 
cent. For FY 1981, the major source of revenue is anticipated to be the 
3 percent sales tax, generating 65 percent of the total general fund 
revenue. Anticipated expenditures for the year 181 total $44,707,000, 
while the 1981 budgeted revenues are $50,503.000. (Mountain West 
Research, Inc. 1981b.) 


Recent inflationary trends have led to the adoption of a FY 1980-81 
budget which reflects no expansion of services. However, the oil and 
gas severance tax and the sales and use tax impact assistance measure, 
both passed by the 1981 legislature, should significantly improve the 


city's revenue outlook. 


(3) Natrona County School District No. l 


Between 1977 and 1980, revenues increased at an annual average rate 
of 17.1 percent to reach the 1981 level of $36,167,000. The district 
received a substantial portion of its revenue from the state foundation 
program, accounting for 52.1 percent of total budgeted revenues in 
1981. General fund total expenditures increased at an annual average 


rate of 17.1 percent during the 1977-80 period. 
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The FY 1980-81 budget reflects a cash carry-forward of $2.2 million, 
or 30.4 percent, of total revenues. Increases in district revenues have 
allowed for expansion of some programs and for increased costs due to 
inflation. At the°beginning of FY 1980-81, the district was bonded to 


67.4 percent of its total borrowing capacity. 


e.) Social Characteristics 


Natrona County's complex social organization incorporates residents 
of diverse backgrounds and characteristics, while Casper, an urban area, 
has evolved a complex social structure no longer dependent on primary 
social ties. Due to its urban nature, lifestyles are diverse and are 
influenced largely by the prevailing western ethic and the age, occupa- 
tion, and family characteristics of its residents (Mountain West 


Research, Inc. 1981x; Blau and Duncan 1967). 


3.) CAMPBELL COUNTY 


a.) Population 
Campbell County's population has grown rapidly since 1960; it has 
increased by 88 percent, from 12,957 in 1970 to 24,367 in 1980. 
Gillette, the major city and the only incorporated community in the 
county, accounted for 50 percent of the 1980 county population, while 
Wright, a new unincorporated town in the northern part of the county, 


had 5 percent of the county population (see Table 2.12-15). 


De) Economy 


Total Campbell County employment more than doubled between 1970 and 
1980. There were 14,621 jobs in the county in 1980 (Mountain West 
Research, Inc. 198lc). Coal mining was the driving force in the eco- 


nomy, with the trade, services, and government sectors also expanding. 


Over the last 10 years, unemployment rates in Campbell County have 
been low, reaching 2.6 percent in 1979 and 3.8 percent in 1980 (Wyoming 
Employment Security Commission 1981). Layoffs in the uranium industry 


are affecting Campbell County proportionately less than either Converse 
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TABLE “2212-15 


COMMUNITY POPULATION, CAMPBELL COUNTY, 1970, 1980 











Population Proportion 
(s of county total) Percent of Total 
Community /Area 1970 1980 Change 1970-80 Change 
Gillette North Division 9,886 18,853 +9] - 786 
(76%) (77%) 
Gillette City 7,194 12,134 +69 - 433 
56% 50% 
Prospector-Rawhide Village - 1,098 = 096 
5% 
Balance of Division 2,692 oon), +109 = ree 
(213) (45%) : 
Gillette South Division 3,071 By, OLA 80 -214 
(24%) (23%) 
Wright - i, £i5 = -098 
5% 
Balance of Division 3,071 4,399 43 - 166 
(24%) (183) 
Campbell County Total EZ, 957 24,367 +88 1.000 


(100%) (1003) 





Source: U.S. Department of Commerce, Bureau of the Census, 1980 final population and 
housing counts, Washington, D.C.: U.S. Government Printing Office, 1981. 
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or Natrona County. Thus, total employment is not projected to decline 


in Campbell County in 1981. 


Consistent with other counties in the region, Campbell County's 
growth has been reflected in rapidly rising per capita income, which 
reached $12,944 by 1980 (Mountain West Research, Inc. 198lc). The min- 
ing sector has played an important role in this growth, and coal devel- 
opment would continue to drive the county's economic growth in the 1980s. 
Gillette would continue to emerge as a trade center with expansion in 
the service and retail and wholesale trade sectors enabling a greater 
share of the secondary economic effects from development to be captured 


locally. 


c.) Local Government 


Campbell County is administered by three elected commissioners and 
three employees. Gillette, the only incorporated city in the county, 
elects a mayor and six council members for four-year terms each. In 


addition, there is an attendant city administrator. 


d.) Government Facilities and Services 
(1) Campbell County 


(a) General administrative services and 
protective services 

Administrative offices include the assessor's office, agricultural 
extension service, treasurer's office, and the planning office. Protec- 
tive services include the sheriff's office, justice of the peace court, 
county attorney, probation and parole office, and fire departments. 
With the exception of the sheriff's office, all service categories are 
considered adequately staffed. The county and city volunteer fire 
department is organized as one unit and adequately meets the fire pro- 


tection needs of the county (Mountain West Research, Inc. 198ly). 
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(b) School district 


The Campbell County school district encompasses the entire county. 
It provides instruction in grades K-12, continuing education, and 
special education; it currently has excess capacity at every level. 
Construction is planned to meet projected enrollment increases, includ- 
ing a swimming pool, an elementary school, additions to the high school 
in Gillette, and a secondary school in Wright (Mountain West Research, 
Inc. 1981z). The district has maintained adequate staffing to meet the 


growth in enrollment. 


(c) Health and human services 


The county health department has six nurses who provide immuniza- 
tion, screening, and health maintenance services (Mountain West Re- 


search, Inc. 198ln). 


There is a 120-bed skilled care nursing home located in Gillette. 
The Memorial Hospital of Campbell County recently moved into a new 52- 
bed building which has 27 practicing physicians. Current levels of use 
at the hospital indicate the need to expand this facility. The county 
also operates three ambulances, two in Gillette and one in Wright. 
Although demands are growing for vocational rehabilitation, mental 
health, and public assistance services, these are adequately staffed. 


(Mountain West Research, Inc. 198laa.) 


(2) City of Gillette 


(a) General administrative services and 
protective services 
These services include the city clerk, treasurer, planning office, 
police, and municipal court. Administrative offices are located 
throughout the city. The city now owns the old high school which would 
be remodeled or replaced by a new building to alleviate present space 
problems (Mountain West Research, Inc. 181bb). Current staffing levels 


are considered adequate. 
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(b) Public works 


Gillette presently receives its water from 28 wells, which meets 
current needs. However, when completed, the Gillette-Madison project 
would be able to deliver 43 additional MGD from the well location 42 
miles east of Gillette. The city uses a sewage plant to treat its waste 
water. Its 1.6 MGD capacity is designed to be more than adequate 
through the year 2002. Solid waste is proposed to be disposed of at the 


Wyodak mine site. (Mountain West Research, Inc. 198lcc.) 


(3) Town of Wright 


Because the town of Wright is unincorporated, all services are 
provided by the county. These services (water, sewer, fire, schools, 


etc.) all have excess capacity. (Mountain West Research, Inc. 1981b.) 


(4) Recreation 


The Gillette area currently has 180 acres of developed park land and 
211 acres of undeveloped land. Adequate facilities need to be developed 


on these undeveloped lands (Mountain West Research, Inc. 198ldd, 18 lee). 


A mandatory park land dedication ordinance assures that adequate 
acreage is set aside, but development funds are often delayed. Indoor 
facilities are numerous, but programming of these facilities has 
increased the participation level beyond their capacity (Mountain West 
Research, Inc. 198lee). The private sector assists in meeting the com- 
munity's recreation needs. At present, there is a miniature golf 
course, an 18-hole golf course, tennis/racquetball courts, and a 20-lane 


bowling alley. 


The community of Wright is well supplied with both indoor and out- 


door public recreation facilities. 








e.) Housing 


(1) Housing stock and composition 


In 1980, total Campbell County housing stock reached an estimated 
9,562 units, up from 3,937 units in 1970 (a 143 percent increase). In 
spite of this, the housing market remains extremely tight (see Table 


Zonet Loy’. 


According to an April 1979 housing survey of the Gillette/Campbell 
County area, 42 percent of the dwelling units were single family 
detached units, 12 percent were multifamily units, and 46 percent were 
mobile homes (Gillette/Campbell County Planning Commission 1978). In 
1980, a similar housing survey was conducted for Gillette which indi- 
cated the following housing mix: 47 percent single family detached 
units, 19 percent multifamily units, and 26 percent mobile homes (Gil- 
lette Department of Planning and Development 1980). Contrary to the 
experience of Converse and Natrona countenes where mobile homes and 
multifamily dwellings have been most in demand over the past two years, 
Campbell County housing demand has shifted toward single family dwell- 


ings. 


(2) Housing prices, conditions, and vacancy rates 


In 1980, the average cost of an 1,100-square foot, three-bedroom 
home in Gillette was about $69,000, while rental rates for similar units 
were in the $350 to $375 range (Wyoming Department of Economic Planning 


and Development 1980d). 


The housing market in Campbell County is very tight. In Gillette, 
vacancy rates are 2 to 3 percent overall and 1 percent or less for 
rental units (Mountain West Research, Inc. 181bb). In Wright, 
there are currently about 40 units under construction and 185 lots avail- 
able for development (Mountain West Research, Inc. 1981ff£). ARCO also 


plans to expand the mobile home area in the summer of 1981. 


Nearly 60 percent of housing units in Campbell County are ten years 


old or less. Housing conditions are good. 
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TABLE 2.12-16 


CAMPBELL COUNTY DWELLING UNITS BY TYPE 


TT 


Type of Unit Gillette City Gillette Planning Wright Balance of Campbell County Total 
19704 1980b Area - 1980) 1980¢ County - 19804 19708 1980 1970-80 


change 


Single Family ; 
Number of units 1,074 apeia 617 111 916 Ap 7 a3 Be sapoLP +120% 


Percent of total 40% 47% 41% 20% 35% 45% 41% 
Multifamily 

Number of units 441 951 74 5 12 491 1,042 +112% 

Percent of total 20% 19% 5% 1% - 13% 11% 


Mobile Home 


Number of units 713 1,274 702 334 1,695 1,664 4,005 +1413 
Percent of total 32% 26% 46% 61% 65% 42% 42% 
Other 
Number of units fies 379 118 101 n.a. a Tiss 598 - 
Percent of total 8% 8% 18% 6% 
TOTAL 2,228 4,877 1;51% 551 2,024 3, 930 9,562 +143% 
100% 100% 100% 100% 100% 100% 100% 


a ee LE, DO En SS EAE | SIE SER, Ee AT Rn. esi So 
Sources: U.S. Department of Commerce, Bureau of the Census, 1970 population and housing survey, Washington, 
D.C.: U.S. Government Printing Office, 1971. 


pGiflette Department of Planning and Development, 1980 housing survey, Gillette, Wyoming, April 1980. 


CMountain West Research, Inc., Housing units, (phone conversation), Walter Wierzbick, Director, ARCO 
Housing Services, Inc., Wright, Wyo. January 21, 1981. 


d : 
Mountain West Research, Inc., 1981. 


“Includes occupied R.V.s, nursing homes, hotel/motel rooms rented by week or longer. 





(3) Housing supply 


A recent study reported the following information regarding housing 
supply: single family units, 4 months supply; multifamily units, 13 
months supply; mobile home sites, 1 months supply; and subdivided lots, 
15 months supply (Friendswood Development Company and Campbell County 
Chamber of Commerce 1980). Gillette, by virtue of its growth over the 
last 10 years, has housing developers/builders who are presently capable 


of producing 700 to 900 units (including mobile home pads) per year. 


(4) Constraints and influencing factors 


High construction costs and mortgage rates have dampened demand for 
Single family units in Campbell County. These factors would continue to 
be important influences on the mix of developed housing. Development 
policies in the county place few restrictions on residential growth as 


long as subdivision requirements are met. 


£.) Land Use 


Currently, there are few land use policies in the rural county area; 
these do not restrict development which meets subdivision regulations. 
Consequently, spontaneous residential growth continues to occur. 
Gillette has progressive planning and zoning regulations and little un- 
platted land remaining within its boundaries. Annexation policy modi- 
fications and future plans call for the accommodation of future growth. 
Developments within the community of Wright are subject to approval by 


Housing Services, Inc., established by ARCO. 


G2) \Piscal 
(1) Campbell County 


During the period of 1975-80, total revenue grew at an annual 
average rate of 28.3 percent, while expenditures increased at a rate of 
32.8 percent. Property taxes accounted for 48.0 percent of the total 
1981 budgeted revenue, and sales taxes accounted for 17.3 percent. The 


1981 expenditures are expected to increase significantly over the 1980 


level to $16,592,000 (see MWRI, Socioeconomic Technical Report, 1981b). 
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(2)) .City, of Gillette 


Gillette's revenues and expenditures for 1977-80 are displayed in 
Table 2.12-17. Sales taxes in 1981 were the largest source of city 


revenue, accounting for 10.7 percent of total budgeted revenue. 


The FY 1980-81 budget for Gillette reflects an attempt to provide 
the same level of service as in the past. The revenue estimates, 
however, were based on the discontinuation of the 1 percent optional 
sales tax which was ultimately approved by the voters in November 19% 0. 
Moreover, impact assistance measures recently passed by the Wyoming 


legislature should substantially improve the city's revenue outlook. 


(3) Campbell County School District No. 1 


Energy development projects in Campbell County have created a 
favorable financial situation for Campbell County School District No. 
1. Although the district levies the full 25 mills for operations, it 
was only at 12.8 percent of its total borrowing capacity at the beginn- 
ing of FY 1980-81. The district's large property tax base allows 


financing of some capital expenditures with the operations budget. 


In 1981, the property tax was the largest source of revenue, 
accounting for 46.9 percent of total budgeted revenue. Total expendi- 
tures between 1977 and 1980 increased at an average annual rate of 33.7 


percent. The 1981 budgeted revenues and expenditures total $37,328,000. 


h.) Social Characteristics 
(1) Community social structure and processes 


Gillette traditionally was the trade and governmental center for 
Campbell County's ranchers. This created a community with close ties 
and a social organization similar to that described for Douglas. How- 
ever, because of the extent of growth that energy development has caused 
in Campbell County, Gillette has attained the size and characteristics 


of a small city. In addition, energy development and the energy-related 
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TABLE 2.12-17 


GILLETTE REVENUE AND’ EXPENDITURE HISTORY 


Actual Actual - Actual Actual Annual Average 








Budget 

1977 1978 1979 1980 1977-80 1981 
Total Revenue 5,963.3 7,421.5 11,093.2 16, 52229 40.3 27,728.9 
21 teamed 


Total Expenditure 4,739.0 6,206.1 9767557 15 33.2.0 47.8 


Source: 


Note: 


Compiled by Mountain West Research, Inc., 1981 from District Budgets. 


Figures represent thousands of dollars. 








population now have a major influence on the social structure of Camp- 
bell County and its communities. Gillette is a community whose social 
Organization would continue to change and adjust for some time to come 
as it completes itS transition from a small, isolated, rural town to a 


small city. 


Wright is a community populated almost entirely by persons related 
to energy development. It is administered by ARCO, an energy company. 
Because the town is new, and was established specifically for an energy- 
related population, its administrative structure as well as its systems 
of economic, political, and social relationships have been through the 
interaction of newcomers with few previous ties to the area. To date, 


Wright remains essentially a bedroom community. 


(2) Lifestyles, attitudes, and values 


“Although there has been residential development near Gillette and 
along major roads, the sheer size of the county and the ranches appears 
to have prevented serious encroachment on rural/agricultural land uses 
or lifestyles. Conversely, life in town has become more diversified and 
cosmopolitan. Social networks became less dense as Gillette experienced 
continued rapid growth and a high rate of population turnover. (Laumann 
1973; Fischer 1977; Burt 1978). Expanding cultural and recreational 
services both reflect and contribute to the present diversity in 


lifestyle. 


4.) PLATTE AND LARAMIE COUNTIES 


The only component of the proposed WyCoalGas project which would 
affect Platte and Laramie counties is the gas pipeline. Because pipe- 
line ‘construction occurs over a relatively short period, the socio- 
economic impacts associated with it are temporary and highly transient. 
(The proposed pipeline would be constructed in two sections, with each 
section built over a 16- to 18-week period.) In fact, based upon socio- 
economic assessments of pipelines carried out by Mountain West in the 
past, the only area of potential impacts is that of temporary lodging 


facilities. Given the characteristics of pipeline workers and the 
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nature of pipeline construction, impacts do not affect government fac- 
ilities and services or housing except for temporary lodging facilities 
(Mountain West Research, Inc. 1979). For that reason, the information 
presented in this section concerns only the temporary lodging facilities 


located in Platte and Laramie counties near the proposed pipeline route. 


Transient lodging is traditionally defined as hotel/motel units and 
RV/camper hookups. Available transient lodging is a function of the 
total number of units minus the number of units reserved by management 
for tourist trade. A conservative estimate of the number of units 
reserved for tourists is approximately 50 percent during June, July, and 


August (Mountain West Research, Inc. 198 1b). 


After accounting for tourist reservations and local occupancy rates 
(salesmen, etc.), the remaining units are assumed to be the maximum 
potential supply for transient lodging. Table 2.12-18 identifies the 


available transient lodging for the two counties. 
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TABLE 2.2718 


TRANSIENT LODGING SUPPLY: PLATTE AND LARAMIE COUNTIES, WYOMING 


County Type of Lodging 
and City Motel/Hotel RV/Trailers 
(units) (spaces) 
Be i ante Sa ES NE De, Ek AINE Cli, Sie ie | MAR, SAAS Oe A RIC IR See a 
Platte County 
Wheatland 183 70 
Laramie County 
Cheyenne beo2> 513 
ee Ss AIS catmansanity AE cates ae A Ral aranen Saale A A, A Bill ess eA a 
TOTAL 1,708 583 


Source: Mountain West Research, Inc., Transient lodging supply, 


(phone communication), Jennesse Steinmetz, Impact Monitoring Specialist, 
Missouri Basin Power Project, 29 May 1981. 


Note: The supply shown is the number of units and spaces available 


after applying the 50 percent factor to reserve space for tourists and 
regular users. 
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